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PC  Labs  'fests 


■ 13  Full-Featured 
Project  Managers 

■ 12  Slick  Keyboard- 
Macro  Programs 


12  Hot 
386  Boxes 


■ Laptop  Add-ons 
For  the  Perfect 
Portable 
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■ Disk  Diagnostics: 

14  Programs  to 

Head  Off  Disaster  ■ First  Looks: 

Turbo  C,  plus 

■ New  Columns  1 BM’s  New  Model  25 

on  OS/2  and 

Languages 

Cop. 


TlirboC, 
Tbrbo  Basic, 
Tlirbo  Pascal  and 
Tbrbo  Prolog: 
technical 
excellence 


it  Borland  International’s  Turbo  Pascal,  Turbo  Basic 
and  Turbo  Prolog  automatically  identify  themselves,  by 
virtue  of  their  Turbo’  forenames,  as  superior  language 
products  with  a common  programming  environment. 

The  appellation  also  means  to  many  PC  users  a ‘must 
have’  language.  To  us  Turbo  C looks  like  a coup  for 
Borland.  Garry  Ray,  PC  Week  99 


ei-1l31A 


• Suggested  retail  vwth  TTL  monochrome  nxwtor,  S1.295  with  RG8  cotor 


Finally,  a complete, 
serious  computing  system 
for  under  $1,000. 

□ Introducing  HeadStart— a top-quality 
IBM-XT  compatible  computer  with  all  the 
important  bells  and  whistles  standard  plu_s 
a $500  software  package  plus  $1,000  in 
coupons  good  for  computer  goodies  plus  a 
full  year’s  limited  warranty  plus  a toll-free 
user  hotline— all  for  only  $995.' 

□ What’s  more,  only  HeadStart  has  the  rev- 
olutionary Headstart  Operating  Environment, 
designed  to  make  even  the  most  advanced 
user  more  productive  instantly 

□ For  the  HeadStart  dealer  nearest  you  call 
(800)  227-3900,  in  CA  (800)  632-2122. 

HeadStaht 

\fendex  Pacific  Inc.,  40  Cutter  Mill  Road,  Suite  438,  Great  Neck,  NY  11021  (516)  482-4256 


Think  You  Need  an  AT? 


The  Ne^^LGeneration  in  IBM  PC 
Speedup  Boards 

Make  Your  IBM  PC  Easter  Than  an  AT  in  Just  5 Minutes! 


IBM  PC 

IBM  AT 

BREAKTHRU  2S6 

Qodc  speed  in  MHz  (IBM  PC  is  477) 

477 

6 

8 

12 

Empty  Loop 

1 

1.99 

334 

515 

Integer  add  from  memory 

1 

335 

4.41 

602 

Inte^  muhi^  from  memory 

1 

606 

655 

83 

Floating  point  without  coprocessor 

1 

333 

442 

576 

Prime  number  test 

1 

1.95 

235 

37 

Lotus  123  macro  (640K) 

1 

264 

369 

462 

Lotus  123  macro  (256K) 

1 

177 

354 

438 

Ncffton  System  Information 

1 

573 

734 

1X2 

PRICE 

$395 

$595 

LIGHTNING^  FREE  %vith  BreakUmi  speedup  hardware  — $89S5  puiduned  sepantdv 

In  every  case  but  dodc  speed  the  numbers  indicate  how  many  times  taster  a test  is 

performed  than  on  a regular  IBM  PC 

* All  but  Norton  SI  are  the  PC  magazine  Labs  public  domain  benchmark  tests. 


products  it  works  in  the  Compaa  Portable 
and  most  clones.  Easy  diagrams  snow  hosv 
you  just  place  the  card  in  an  open  slot, 
remove  the  original  processor  ana  connect 
a single  cable.  There  is  no  software  re- 
quired. From  that  moment  you  are  run- 
ning faster  than  an  AT 

Second,  they  are  advanced.  The 
BF^AKTHRU  286  replaces  the  CPU  of  die 
PC  or  XT  with  an  80286  microprocessor 
that  is  tester  than  the  one  found  in  the  AT. 
Has  a 80287  math  coprocessor  slot  for 
numeric  intensive  applications.  A 16K 
cache  memory  proviaes  zero-wait-access 
to  the  most  recently  used  code  and  data. 
Speed  switching  software  allows  you  to 
drop  back  to  a lower  speed  on  the  fly  for 
timing  sensitive  applications. 

Third,  you  have  M compatibility.  All  ex- 
istii\g  system  RAM,  hardware,  and 
peripheral  cards  can  be  used  without  soft- 
ware modification.  Our  boards  operate 
with  LAN  and  mainftame  communication 


11  CON  R 1 1 f R M ca^  IP 


But,  no  tpaodup  boani  cult  disk 
access  time  In  halt 

IXmTNNG 

software  can  - $89J)S  or  FREE  wiBreakttini 


"Lightning  Is  almost  mandatoiy..."  ■ 
Steve  Manes.  PC  Magazine 
Best  of  86  review 

Loads  vdn  Ifie  [X£ ' alvi^s  ready  as  a bacligfou^ 
progtam  to  acceletate  disk  access,  tbu  do  noitting 
• aeiylhlng  is  automatki  Programs  Itiat  frequently  ac- 
cess the  disk  (hard  or  flopw)  are  made  instantly  up 
to  2 IP  4 times  feste  Uses  a ptinciple  greatly  enhanced 
from  mainframe  technology  called  cachirig.  Fully  ex- 
ploils  AtxM  Board  memory. 

UCH7HNG  is  the  standard  against  which 
al  out  competition  measures  (set  because  vte  achiew 
univeisal  compatibility  with  other  software  Data  Is 
never  lost  Order  UCHTUNG  separately  or  get 
it  tree  with  your  Breakihru  286  board. 


DONT  TAKE  OUR  WORD  FOR  IT  USE  EITHER 
BREAKTHRU  286  SPEEDUP  BOARD  FOR  60 
DAYS.  IF  YOU  ARE  NOT  TOTALLY  SADSFIED 
SIMPLY  RETURN  IT  FOR  A FULL  REFUND. 


produ 

Memc 


ducts  and  conform  to  the  Expanded 
Memory  Specification  (EMS).  Software 
compatibili^  is  virtually  uruversal. 

Faster  ana  smarter  than  an  AT  * PCSG 
guarantees  it. 

Fourth,  these  are  the  best.  There  are 
several  other  boards  on  the  speedup 
market.  We  at  rcSG  have  compared 
them  all,  but  there  simply  is  no  com- 
parison. Many  cards  offer  only  a marginal 
speedup  in  spite  of  their  claims  and  omers 
are  just  poorly  engineered. 

V^fe  are  really  excited  about  these  prod- 
ucts. PCSG  makes  the  unabashed  state- 
ment that  the  BREAKTHRU  286  card 
represents  more  advanced  technology 
than  boards  by  Orchid,  Quadram,  P.C . 
Technolo^es,  Phoenix... we  could 
go  on.  Breakthru  286  is  undis- 
putedly  the  turbo  board  with 
the  biggest  bang  for  the 
buck.  And  we  include 
FREE  the  $89.95  ac- 
claimed Lightning 
software.  tod^ 
your  credit  card  or  COD 
instructions  and  we  will  ship 
your  card  the  very  next  d^. 


Think  Again. 


11035  Harry  Hines  Blvd.  • Suite  206  • DaUas,  Texas  75229  • (214)  351-0564 


We  are  excited  about  our  three  speedup 
products.  \bu  probably  know  about  our 
Lightning  disk  access  speedup  software 
that  was  awarded  PC  Magazine's  Best  of 
1986  award  (see  bcx).  After  the  smashing 
success  of  Lightning,  in  late  '86,  we 


^aranteed  the  Breakthru  286  board  to  be 
literally  the  most  advanced,  fastest,  most 
feature-rich  board  available.  The  runaway 
success  it  has  enjoyed  truly  proved  that 
assertion.  Now  we  go  ourselves  one  bet- 
ter with  the  Breakthru  286-12.  This  new 
board  has  the  dock  speed  cranked  up  from 
8 to  12  MHz  for  speeds  up  to  10.2  times 
tester  than  an  IBM  rc.  It  is  50%  faster  than 
an  8MHz  IBM  AT,  and  up  to  a whopping 
1,000%  faster  than  a regular  PC. 

HERTS  WHY  THESE  TWO  BOARDS 
ARE  SO  SPECIAL. 

First,  they  install  so  easily.  A half-slot 
card  means  you  don't  even  have  to  give  up 
a full  slot.  What's 
more,  unlike 
competing 


CIRCLE  483  ON  READER  SERVICE  CARD 


■ STEPHEN  MANES 


VIEWPOINTS 


page  MK-  7A-2  of  the  manual. 

Merg  decides  to  try  printing  his  docu- 
ment. Alas,  the  Quasimodo  codes  are  not 
100  percent  compatible  with  his  Itzibitzi 
printer.  When  the  ribbon  forcibly  ejects 


into  his  proboscis,  Mergenthaler  flings  the 
book  and  disks  across  the  room,  wailing 
‘ ‘ Disimprovement ! ’ ’ 

Mergenthaler’ s been  down  the  old  dis- 
improvement trail  before,  and  so,  we’ll 


WORLD’S 


First 


Zuckerboard*s  NEW  Micro  Channel 
line  eatiefieB  all  your  PS/2  add~in  boturd 
needa! 

IWo  of  the  hottest  stars  in  the  Micro  Channel 
line  are  the  50/60  Multafimction  Board  and  the 
Fbrmat  Converter, 

Zuckerboard’s  50/60  is  the  ONLY  Multifunction 
Board  on  the  market  It  includee  both  a serial  and 
parallel  port,  as  well  as  up  to  2Ml:^rte8  of  memory. 

The  memory  is  both  EMS  and  extended  or  a 
combination  at  both.  The  50/60  Multifunction  Board 
can  expand  the  Model  60  to  7 Mbytes  and  the  Model 
60  to  15  Mbytes.  Other  standard  features  include  a 
serial  adulter  and  software  for  print  spooling^  EMS 
simulation,  and  diagnostics. 

The  Format  Converter  saves  you  the  expense  of 
buying  duplicate  software  by  allowing  you  to  transfer 
data  from  IBM’s  old  5.25'’  format  to  the  new  PS/2  3.5". 

Zuckerboard’s  Micro  Channel  PS/2  family  has 
everything  you  need  — with  the  highest  quality  and 
the  best  price/performance  ration  all  with  a five- 
year  warranty. 


■CK.  PC  4S  n PM  M I 


Multifunction  Board 
and  PS/2  Family 
From  Zuckerboard 


Fbr  more  information  see  your  local  Zuckerboard 
dealer  or  call  1-800-624-4920  (US)  or 
1.800-458-6200  (CA). 


It's  nothi 

ZUCKIERBC^ARD 

ATD/Zackerboard 
235  Santa  Ana  Court 
Sunnyvale,  CA  94086 


wager,  have  you.  By  now,  disimprove- 
ment is  a standard  feature  that  comes  with 
virtually  every  upgrade  or  enhancement, 
no  extra  charge,  no  need  to  send  in  the  reg- 
istration card.  Often  it  amounts  to  an  omis- 
sion nobody  bothered  to  notice.  Some- 
times it’s  more  sinister. 

ENHANCEMENT  PENALTIES  IBM 

pioneered  deliberate  disimprovement  with 
its  original  PC  keyboard — the  one  that 
screwed  up  the  classic  Selectric  layout  in 
the  interest  of  protecting  Displaywriter 
sales  as  long  as  salesmanly  possible.  How- 
ever, IBM’s  “Enhanced”  keyboard  seems 
to  be  a model  of  accidental  (pronounced 
“stupid”)  disimprovement.  in  adding  fea- 
tures that  probably  should  have  been  in- 
cluded all  along,  it  manages  to  muck  up 
the  placement  of  just  about  every  major 
shift  and  function  key. 

“Enhancement”  often  comes  with 
speed  and/or  size  penalties.  Nice  modest 
programs  designed  to  run  fine  on  256K 
systems  suddenly  require  every  last  byte 
you  can  give  them,  plus  expanded  memory 
if  you  don’t  want  to  wait  2 weeks  every 
time  you  perform  an  insertion.  Programs 
that  once  fit  on  a single  floppy  now  come 
on  18  and  demand  two-thirds  of  your  hard 
disk.  Programs  that  once  ran  like  greased 
lightning  now  tun  like  congealed  bacon 
drippings.  What  possessed  IBM  to  include 
a sluggard  hard  disk  as  a mandatory  feature 
of  its  otherwise  hot  PS/2  Model  50,  for  ex- 
ample, is  best  left  to  interpreters  of  en- 
trails. 

Fighters  Particularly  maddening  are 
changes  with  no  apparent  purpose.  The 
original  Hayes  outboard  Smartmodem 
1200  includ^  a useful  switch  to  let  the 
modem  ignore  one  of  the  RS-232  cable’s 
lines;  some  of  Hayes’s  “fully  compatible” 
inboard  models  left  it  out.  The  deviant  as- 
pects of  Release  2 of  1-2-3  created  a cadre 
of  users  who  fought  rather  than  switched. 

No  one’s  advocating  stagnation.  Some- 
thing may  well  have  to  give  when  you  add 
a slew  of  features  to  a program  or  a ma- 
chine. But  perhaps  certain  hardware  and 
software  designers  should  memorize  the 
classic  maxim  that  begins,  “If  it  ain’t 
broke  . . .’’ — or  would  that  give  us  a key- 
board with  AINTBROKE  replacing 
QWERTYUIOP?  HB 


(408)  720-1942 
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VIEWPOINTS 

■ STEPHEN  MANES 


DiSIMPROVEMENT  : 

ONE  STEP  FORmRD, 

ONE  STUMBLE  BACK 

Could  ‘ ‘If  it  ain’ t broke,  fix  it  anyway,  ” be  the  favorite  maxim  of  hardware  and  software 
designers?  Did  you  survive  your  last  ‘ ‘upgrade’  ’ with  temper  and  sanity  intact? 


It’s  here;  the  long-awaited  Release  7 of 
Duzimll,  the  integrated  word-process- 
ing spreadsheet,  database,  pie-chart 
baker,  and  now  desktop  publisher. 
“New!"  proclaims  the  cover.  “l,734new 
features!” 

Mergenthaler  has  used  Duzilall  since  its 
humble  beginnings.  He  has  read  the  four- 
page  Day-Glo  ads.  He  knows  that  Release 
7 is  purported  to  be  a veritable  Santa  Claus 
of  wish-fulfillment.  With  eager  digits,  he 
rips  open  the  box  and  slaps  the  installation 
disk  in  Drive  A:. 

Moments  later,  he  sees  an  enlightening 
message:  Installation  Failure.  Merg's  hard 
disk  wasn’t  close  to  full  before,  but  now 
it’s  got  just  3 measly  bytes  free.  The  man- 
ual informs  him  that  the  new  version  of 
Duzilall  requires  2.S  megabytes  of  disk 
space;  the  old  one  fit  in  a mere  360K. 

Well,  the  disk  needed  a good  mopping- 
up  anyhow.  Half  an  hour  later,  Merg  is 
ready  to  try  the  installation  again.  Hiis 
time  it  proceeds  flawlessly — except  that 
when  he's  asked  to  pick  his  printer  from  a 
list,  he  can’t  find  his  ancient  Itzibitzi  any- 
where. Weird,  thinks  Merg:  Duzilall  has 
supported  the  Itzibitzi  faithfully  since  Re- 
lease I. 

After  paging  through  every  one  of  the 
manual’s  34  references  to  printers,  he 
stumbles  upon  the  Xeroxed  addendum. 
“Note:  Certain  printer  options  available  in 
previous  releases  are  no  longer  supported. 
If  your  printer  is  unlisted,  install  for  one 
that  employs  similar  commands.  Or 
choose  ‘Generic’  and  use  DUZIT,  our  new 
programming  language,  to  customize  fur- 
ther.” 


Merg  doesn’t  know  a thing  about  pro- 
gramming, but  he  vaguely  recalls  one 
printer  that’s  supposedly  compatible  with 
his  Itzibitzi.  He  selects  the  Quasimodo  B- 
52  and  finishes  the  installation.  Then  he 
types  DUZ  and  presses  the  Enter  key. 
“Not  enough  memory,”  replies  the 
screen. 

AN  ALMOST-EASY  FIX  Huh?  The  old 
version  ran  with  room  to  spare  along  with 
half  a dozen  memory-resident  programs. 
Oh.  The  manual  says  the  new  version  in- 
sists on  448K  and  “strongly  recom- 
mends” a minimum  of  512K.  Well,  okay; 
Release  7 can  do  macros,  so  the  old  key- 
board enhancer  can  go.  So  can  the  phone 
dialer,  since  Release  7 includes  corrununi- 
cations.  And  maybe  the  calculator,  note- 
pad, and  calendar  can  bite  the  dust.  A few 
changes  to  AUTOEXEC.BAT,  a reboot, 
the  magic  letters  DUZ,  and  voilk! 

Merg  presses  F5  to  open  an  old  file.  The 


machine  beeps.  FI  Help  tells  him  to  press 
F5  and  type  in  the  filename  he  wants — just 
as  he  did.  Then  Merg  remembers  reading 
something  about  file  incompatibility. 
Back  to  the  manual. 

Ten  minutes  later,  Merg  has  learned 
that  Duzilall  7 won’t  accept  files  produced 
with  any  earlier  version.  But  it’s  almost 
easy  to  fix  them.  Merg  masters  the  special 
key  combination  Shift-F5,  Alt-7,  Ctrl-Ins, 
Gray  Plus,  Ctrl-NumLock  to  shell  out  to 
DOS.  Then  all  he  has  to  do  is  type  CON- 
VERT, the  filename,  and  six  asterisks  to 
signify  Duzilall  6 format.  In  less  than  5 
minutes,  he  is  back  in  the  program  with  his 
file  at  the  ready. 

Whoa!  What  are  those  eighth  notes  at 
the  end  of  each  paragraph  and  those  happy 
faces  between  each  word?  FI  doesn’t 
Help.  The  manual  does.  A mere  Alt-F3, 
End,  &,  !,  Alt-Home  later,  all  the  codes 
have  vanished  from  the  screen. 

Now  to  work.  Just  for  fun,  Merg  moves 
to  the  bottom  of  his  document.  It  does  go 
faster  than  the  old  version.  He  scrolls 
backward.  He’s  not  positive,  but  it  seems 
rather  sluggish.  He  presses  Alt-B  to  mark 
the  beginning  of  a block.  The  cursor  goes 
crazy. 

NOT  100  PERCENT  COMPATIBLE 

Then  he  remembers:  that  keystroke  combi- 
nation worked  only  with  his  keyboard  en- 
hancer— which  he  can’t  run  anymore. 
Merg  presses  FI  for  info  on  macros.  He 
follows  what  ought  to  be  the  right  method 
for  creating  an  Alt-B  macro,  but  all  he  gets 
is  a bunch  of  beeps.  “Macros  may  not  be 
initiated  by  Alt-key  combinations,”  states 
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lUuuraliofl:  C«y  (knne 


FOR  THE  BEST  BUYS,  CALL  US  ANYTIME. 


Software 


Word  Processing^ 
Desktop  Publishing 
Fancy  Font 
Microsoft  Word 
Multimate 
Advantage-il 
Lotus  Manuscript 
Office  Writer  /Speller 
Pagemaker 
PFS;  Prof  Write 
Ventura  Publisher 
Volkswriter  3 
Word  Perfect  4.2 
Word  Perfect  Server 
Word  Perfect 
Station 

Wordstar  Pro  4.0 
Wordstar  2000  + 
Xywrite  Mi 
Xywrite  III  + 


Communications 
Carbon  Copy  + 
Crosstalk  XVI 
Crosstalk  Mark  IV 
Relay  Gold 
Smarterm(Persoft) 
Smartcom  III 
3.5  INCH  SOFTWARE 


$ 139 
$ 209 


$ 259 
$ 339 
$ 249 
$ 489 
$ 119 
$ 519 
$ 145 
$ 195 
$ 309 


$ 75 
$ 235 
$ 219 
$ 199 
$ 249 


Database  Systems 

Clipper 
DBase  III  Plus 
DBase  III  Lan  Pak 
Foxbase  + 

Paradox  2 
PFS:  Prof  File 
Q&A 

Quicksilver 

R Base  System  V 

RapidFlle 
Reflex 
Revelation 
Spreadsheets/ 
Integrated  Packages 
Enable  2.0 
Framework  II 
Javelin  + 

Lotus  1>2-3 
Lotus  Hal 
Multipian 
Plan  Perfect 
Smart  System 
SuperCalc  4 
Symphony 


$ 389 
$ 389 
$ 599 
$ 229 
$ 429 
$ 145 
209 
319 

449 

239 
89 
499 


389 

399 

179 

309 

105 

125 

179 

429 

279 

499 


Statistics 
SPSS/PC  + 
Statgraphics 
Systat 


$ 699 
$ 419 
$ 439 


Hardware* 


Graphics 
Chartmaster 
DIagraph 
Diagram  Master 
Freelance  Plus 
Graphwriter  Combo 
Harvard  Presentation 
Graphics 
MS  Chart 

PC  Paintbrush  Plus 
Picture  Perfect 
Presentation  Pak 
ProdesIgn  II 
Publishers  Paintbrush 
Signmaster 


$ 209 
$ 279 
$ 189 
$ 339 
$ 349 


Project  Management 

Harvard  Total 
Project  Manager  II 
Microsoft  Project 
Superproject  Plus 
Timeline  2.0 


Languages/Utilities 
Fastback 
Lattice  C 
Norton  Advanced 
Microsoft  C 
Mace  Utilities 
MS  Fortran  4.0 
Quick  Basic 
Turbo  Basic 
Turbo  C 
Turbo  Pascal 


$ 89 
$ 229 
$ 79 
$ 279 
$ 65 
$ 279 
$ 65 
$ 59 
$ 59 
$ 69 


Productivity  Tools 
VP  Expert 
Eureka 
Sideways 


Accounting 

BPI 

Great  Plains 


$ 119 
$ 95 
$ 125 
$ 139 
$Call 
$ 149 

NOW  IN  STOCK  CALL! ! 


$ 179 
$ 499 


Easy  Business  $ 359 
QUALIFIED  INSTALLERS 
AVAILABLE 


Computers 
AST  Premium  286 
Wyse  286  PC 
Panasonic  Business 
Partner 

Toshiba  3100/1100  + 


$ 239 
$ 189 
$ 99 
$ 209 
$ 329 
$ 149 
$ 169 
$ 139 


Desktop  Environments 
Lotus  Metro  $ 65 

MS  Windows  $ 65 

Sidekick  $ 59 


$ 359 
$ 249 
$ 299 
$ 249 


Modems 

Hayes  1200 
Hayes  1200B 
Hayes  2400 
Hayes  2400B 
MIgent  Pocket 
US  Robotics  1200 
US  Robotics  1200B 
US  Robotics  2400B 
Ventel2400 
Ventel  2400B 
Watson 


$ 59 
$ 119 
$ 39 


Emulation  Boards 
AST  5211-11  + 
Irma/2 


Monitors 
Amdek310A 
Amdek410A 
Amdek  1280 
NEC  Multisync 
Princeton  HX*12 
Princeton  MAX-12E 


24  Hours  A Day,  7 Days  A Week 


Customer  Service  Hours:  9 AM— 5 PM,  Mon. — FrI. 

In  New  York  State  call  (718)438-6057 

FREE  SHIPPING 

on  all  ordoft  ovar  $1,000X10,  crodit  card  orders  and  prepaid  orders. 


SCall 

$Call 


SCall 

SCall 


Multifunction  Boards 
AST  Advantage  (128K) 
AST  Advantage 
Premium 

AST  6 Pak  Plus(64K) 
AST  Premium  (256K) 
AST  Rampage  PC 
AST  Rampage  286 
Inboard  386AT 
Intel  AboveBoard 
PC  Turbo  286  (1MB) 
Quad  Board  (OK) 
Display  Boards 
ATI  EGA  Wonder  + 
Hercules  Graphics 
Card  Plus 

Hercules  Color  Card 
Hercules  In-Color 
NECGB1 
Paradise  Auto 
Switch  EGA  480 
Quad  EGA  Prosync 
Qyadram  EGA  + 


S 319 


$ 419 
S 119 
S 219 
S 219 
S 399 
S1350 
SCall 
S 749 
S 109 


Printers/Plotters 
Epson  EX-1000 
Epson  FX-286E 
Epson  LQ-1000 
w/Tractor 
HP  7475A 
HP  Laserjet  II 
NEC  3550 
Okidata  192  + 
Okidata  193  + 
Toshiba  P321SL 
Toshiba  P341SL 
Toshiba  P351M2 


S 549 
S 449 


$ 599 
SI  499 
S1825 
S 789 
S 359 
S 519 
S 549 
S 749 
S 999 


S 239 


S 189 
S 159 
S 309 
S 359 


Mass  Storaga/Backup 
Imega  20  + 20 
W/intfc 

Irwin  Tape  Drives 
Pius  HardCard  20MB 
Plus  HardCard  40 
Seagate  ST  225  W/Int 
Seagate  ST238  W/int 
Tallgrass 
Tecmar  QT60  Int 


S1949 
SCall 
S 675 
S 929 
S 329 
S 389 
SCall 
S 899 


Input  Devices 

Keytronics  KB  101 
Microsoft  Mouse 


S 119 
S 129 


S 399 
S 339 
S 289 


Accessories 
Curtis  Ruby 
DataShield  S-100 
Logical  Connection 
Masterpiece  Plus 
256K  Ram  Set 
8087  Math  Chip 
80287  Math  Chip 


Ow  PrIcv' 

• All  r®iums  require  priof  authonzation  • Visa  or  Masterenarge-adO  3%  • Casn.  M.O.  or  dank  check  only-add  $5.00  per  order  • Prepaid  personal  or  company  check-all 

• Shipping  via  UPS  surlace-add  $3.00  per  item.  UPS  Biue-add  $8.00  per  Item  « Call  for  shipping  costs.  • Pnees  subject  to  change;  call  tor  laest  prices. 


P.O.  Box  300729, 

Brooklyn,  NY  11230 
TELEX:  627-30170  or  910-240-3918  . 
FAX;  710-972-8346 
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ViM're  akoat  to  Hitoess  soaetkiif 

It  actaally  reads  coapeter  priatoats.  Aad  typed  skeets. 

Yoa  select  tke  iaforaatioa  yoa  seed. 

For  less  tkaa  $650i  seas  directly  isto  Lotas  1-2-3. 
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7378.14 


dBase  of  Ashion  Tale.  R Base  of  Miaorim  incorporated.  Saba  and  Handscanof  Saba  Tecbnoioqies,  inc 


Power  tools  for  the  office’" 
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! 073  PRINCIPAL  BEG  BAL  ITD 

! 073  INTEREST  EARNED  MTD 

! 073  INTEREST  ACCRUED  ITD 

! 073  GROSS  BEG  BAL  ITD 

! 073  DISCOUNT  UNEARNED  ITD 

! 073  DISCOUNT  EARNED  MTD 

! 073  GROSS  BEG  BAL  ITD-I 

! 073  DISCOUNT  UNEARNED  ITD-I 

! 073  DISCOUNT  EARNED  MTD-I 

! 073  DEALER  RESERVE  BEG  BAL-I 
! 073  INSURANCE  BEG  BAL  MTD 

! 073  FORCE-CLOSE  LOSS  BEG  MTD 

• 073  LOANS  IN  PROCESS  BEG  BAL 

! 073  SECONDARY  PRIN  BEG  BAL  ITD 
? 073  SECONDARY  INT  EARNED  MTD 

S 073  SECONDARY  INT  ACCRUED  ITD 

2 073  BRANCH  TOTALS 


2,027,738.21 

7,378.14 

17,689.27 

0.00 

0.00 

0.00 

552,455.06 


2,149. 

0. 


68.11 

2,754,365. 


2,027,840.21 

7,378.14 

17,677.98 

0.00 

0.00 

0.00 


558,703.44 


102.00 

11.28808 


40,201 
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27,337 
1,182 
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1 

Funkis  new  1-2-3 
Ferfonnance  S(rftware 


runs  faster, 
runs  easier, 
runs  with  1-2-3. 


For  details  run  to  page  184. 


I 


The  Lotus  family  of  products  is  available  at  these  and  many  other  authorized  Lotus  dealers: 

Coi^uterLand  Corporation 
Corporate  Software  Inc. 

Eg^ead  Discount  Software 
Entre  Con^uter  Centers 
Government  Technology 
Services,  Inc.  (GTSI) 

Call  1-800-345-1043  for  the  dealer  location  nearest  you. 


See  what  these  Lotus  products  can  do  for  you. 

CaU  1-800-345-1043  to  order  demonstration  packages  at  $10.00  each  and  ask  for  demo  kit: 


PQ-3233  Lotus  HAL"  Demo 

Av  indispensable  collection  cf  1-2-3 shortcuts 

PQ-1658  Freelance  Plus  Demo 

The  erne  graphics  product  for  presentations,  reports  and  everyday 
tmsiness  communications 

PQ-1450  Lotus  Manuscript  Demo 

An  advanced  word  and  document  processor 

PQ-1468  Lotus  One  Source"  Demo 

Comprehen^ve  financial  data  and  anatytical  software,  delivered 
weekly  on  compact  disk 


PQ-3241  Metro™  Demo 

The  memory-resident  desktop  manager  combining  12  accessories 
and  a powerful  macros  program 

PQ-3258  Lotus  Express  Demo 

PC  ammunicatkms  software  forMCIMail* 

PQ-3266  Lotus  Report  Writer™  Demo 

The  companion  product  that  adds  polish  and  impact  to  I -2-3 
and  Symphony  database  reports 

PQ-3274  Lotus  Measure™  Demo 

Collects  data  from  measurement  hardware  directly  into  I -2-3 
orSymphony 


•When  ordering  a demo  kit,  please  ask  about  system  requirements. 


I 


■I 


Lotus  HAL 

An  indispensable  collection  of  1-2-3  shortcuts 


Lotus  Freelance  Plus 

The  one  graphics  product  for  presenMions, 
reports  and  everyday  business  communications 


Lotus  Manuscript 

An  advanced  loord  and  document  processor 


Lotus  One  Source 

Comprehensive  financial  data  and  analytical  software 
delivered  weekly  on  compact  disk 


wreallyare; 

conpn 

Lotus  Express 

Lotus  Metro 

Lotus  Symphony 

The  complete  business  sofiuxire  integraling 
1-2-3  spreadsheet  technology  uith  ivord  processing, 
graphics,  database  and  communications 


one  product 
Lotus. 


Now  there’s  nothing  wrong  with 
being  a one  product  company,  as  long 
as  that  one  product  is  a good  product. 

There’s  also  nothing  wrong  with 
being  a multi-product  company,  as  long 
as  all  those  pr^ucts  are  good  products. 

But,  the  best  of  all  worlds  is  to  be  a 
multi-product  company  whose  prod- 
ucts work  as  well  together  as  they  do 
individually. 

Lotus  is  the  only  microcomputer  soft- 
ware company  to  offer  products  that 
work  together  to  help  you  gather,  ana- 
lyze, present  and  communicate  data, 
actually  improving  the  quality  of  your 
decision-making. 

The  benefit  of  our  linked  system  is 
best  explained  by  an  example:  using 
The  Application  Connection;  you 
can  download  data  from  a mainframe 
into  1-2-3*  or  Symphony®  on  your  per- 
sonal computer.  Then  analyze  and 
graph  the  data.  Once  that’s  done,  you 
can  make  your  graphs  presentation  qual- 
ity using  Freelance®  Plus,  take  those 
graphs  and  include  them  in  a report  cre- 
ated with  the  help  of  Lotus  Manuscript® 
and  then  transmit  the  report  to  another 
PC  halfway  around  the  world  with 
Lotus  Express” 

At  Lotus,  we’re  constantly  working 


to  help  you  optimize  your  investment 
in  microcomputing. 

Because  our  software  products  work 
together,  you  can  utilize  your  applica- 
tions and  data  to  the  fullest.  And 
because  our  software  has  a common 

The  Lotus  System 


iT^omalion  Products 


How  (he  Lotws family  ofsoftvxire  products  uvrks  together 
to  mprove  (he  (juality  of  your  dtvision-making. 


user  interface,  you  can  reduce  the  time 
and  effort  it  takes  to  learn  and  use  dif- 
ferent products. 

So,  whether  you’re  presently  using 
just  one  Lotus  product,  or  any  combina- 
tion of  our  line  of  tightly-linked  prod- 
ucts, you’ve  gone  a long  way  toward 
maximizing  the  productivity  of  your  PC . 

Lotus.  You’re  not  likely  to  find  a more 
diversified  one  T 
product  company.  JjULLId. 


© 1987  Lotus  tM-elopmenl  Corporation.  Lotus  HAL.  The  Application  Oxinerlion,  Lotus  Express.  Lotus  Measure,  Lotus  One  Source.  Metro,  and  Lotus 
Report  Writer,  are  trademarks  of  Lotus  l)e\elopnient  Corporation.  Lotus.  1-2  3,  Freelanr'e,  Lotus  Manu.script  and  Symphony  are  n'gi.sieivd  trademarks 
of  Lotus  Development  Corporation  Lotus  HAL  is  distinguished  from  H.AL  which  is  a trademark  of  Qantel  for  its  Hotel  And  Leisure  software. 


Lotus  1-2-3 


The  business  software  iniegrating 
spreadsheet,  graphics  and  database 


Copyrighted  m i 
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TOIMSt 

• No  surcharge  for  VISA  or  MosterCord. 

’ Pr  ces  subject  to  chonge  without  notice 

• Short  shipments  must  be  (ported  to  u$  within  24  hours  of  receipt. 

• No  returns  without  on  RMA  #. 

■ 15%  restocking  fee  on  non  defective  goods 
‘ Add  S3  00  for  C.O.D. — All  CO.D.  cosh  or  certified  check  onty: 

• Terms  extended  to  Fortune  SOO  compomes,  government  institutions,  schools  ond 
universities. 

• On  oil  in  stock  items 


INQUIRIES  ORDER  ONLY; 

818  8«1  6096  800-225-8084 

6925  Conby  Street,  Suite  #103,  Reseda,  California  91335 
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CIRCLE  179  ON  READER  SERVICE  CARD 


Extra  Storage  Space 
For  Your  Computer 


It  seems  like  there's  never  enough  storage  to 
keep  clean  house  of  your  computer  system.  One 
floppy  disk  for  records.  One  for  budgets.  One 
misplaced  floppy  disk  and  you've  lost  your  client 
list.  But  the  new  UniCard  builds  extra  room  for 
data  right  into  your  PC  frame.  It's  like  finding  a 
new  closet  you  can  never  fill. 

UniCard  is  a hard  disk  substitute  with  all  the 
benefits  you'd  expect.  Plus  innovative,  exclusive 
extras.  Like  easy,  no  knowledge  installation.  IBM 
compatibility  (including  the  Personal  System/2 
Model  30).  Even  heavy-duty  shock-mounting 
(great  for  portable  applications).  You  get  your 
choice  of  formats:  UniCard  20  (21  Megabytes- 
equal  to  over  50  floppy  disks),  or  UniCard  40 
(42  Megabytes-over  115  floppy  disks  all  at  the 


same  place).  And  with  it's  superior,  trim  engine- 
ering, UniCard  leaves  lots  of  room  for  memory 
boards,  graphics  cards  and  other  options. 

What  the  UniCard  doesn't  come  with  is 
important  too.  No  additional  power  demand.  No 
connector  cables  or  adapters  cards.  And  no 
extravagent  price. 

We're  offering  UniCard  at  an  initial  price 
almost  50%  less  than  market  expectations. 

• UniCard  20  $445  • UniCard  40  $645 

Call  1-(312)  323-3395  for  a dealer  nearest  you 
or  order  direct.  Visa,  Mastercard,  Amex  & C.O.D. 

CIRCLE  161  ON  READER  SERVICE  CARD 


®Unitek  Systems 


Midweit  tfekdqvRicn:  428  S.  Adum  HiradUe,  IL.  6QS2t  Unitek  and  UniCard  velndBiwloi  of  Uniick  Syatema  Carre  IBM  ia  a icgiaieicd  trademark  of  Iwmational  Bui reu  Machinea  Carp. 


■ JIM  SEYMOUR 


VIEWPOINTS 


confiiming  appointments,  cover  letters  to 
accompany  product  literature,  and  so  on) 
and,  when  you’re  talking  with  someone  on 
the  phone,  put  together  a letter  to  him,  with 
the  address  and  salutation  drawn  automati- 


cally from  ACTI's  database,  the  text  from 
your  personal  library  of  canned  letters. 

All  that,  plus  sending  the  letter  to  the 
printer,  takes  just  four  or  five  keystrokes. 
Which  is  a lot  faster  andeasierthanwriting 


tf  ¥)u’ieLfeing  Any 
Of  TTiese PnDoessors, 

Y)uNeed  Righ^0(/Hta^ 

RightWriter  Checks  Grammar,  Style,  Usage, 
and  Punctuation  In  All  Your  Business  Writing. 


iNl\\\\()ITl  » 


RightWriter  helps  you  produce  clear,  powerful 
business  writing.  Not  a spelling  checker... 
RightWriter  is  a sophisticated  expert  system  for 
checking  errors  in  ^mmar,  style,  usage,  and 
punctuation.  RightWriter  is  the  first  software 
package  aimed  at  producing  better  writing,  not 
more  writing. 

*It'8  easy  to  use,  because  it  has  only  one  command  to 
learn.  Your  word  processor  does  the  rest. 

•Messages  are  inserted  directly  in  your  text  to 
point  out  possible  errors  and  problem  areas. 
•Comprehensive  user’s  manual  is  included 
•Indexes  measure  the  strength  of  delivery,  readability, 
use  o(  adverbs  and  adjcaivcs,  and  the  use  of  jargon. 
•For  use  on  IBM  PC  and  compatibles  or  PS/2. 


Here*s  what  the  experts  are  saying: 

“1  rarely  recommend  software  as  a must  buy,  but 
in  the  case  of  RightWriter  ~ four  stars 
throughout ' * 'Family  Computing 
“...a  must  buy  for  the  businessman  who  writes 
memos  all  day.  highly  recommended.” 

'John  E>vorak ' &n  Francisco  Examiner 

“RightWriter  is  a fast,  handsomely  packaged,  easy 
to  use  pTtigTam’  ’ 'PC  Magazine 


30-day  money  back  guarantee. 

Ask  for  RightWriter  at  your  dealer  or 
order  now  by  calling  (800)  992^0244 


RightSoft,  Inc. 

2033  ^Xbod  Street,  Suite  218 
Sarasota,  Florida  34237 
Phone  <81 3)  952-9211  In  FL 

Visa,  MasttrOrd,  and  AMEX  ac- 
cepted. Add  $4.00  ibr  shipping  and 
handling.  In  FL,  add  5%  sales  tax. 


Copyright  1^7,  RightSoft,  Inc.  RightWriter  is  a registered  trademark  of  RightSoft,  Inc. 
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yoursgif  a to-do  note  that  you’ll  lose  or  for- 
get to  act  on. 

There’s  lots  more  to  ACT!  It  builds  and 
maintains  daily  appointment  and  to-do 
lists,  records  and  organizes  expenses, 
chums  out  daily  activity  logs,  and  lets  you 
free-text-search  across  your  records  by 
keywords. 

ROAD  MANAGER  ACT!  ACT!  sounds 
like  a classic  vertical-market  application:  a 
salesman’s  logbook  gone  electronic.  And 
ACT!,  combined  with  a full-featured  lap 
portable  such  as  a GRiDLite  or  Zenith  Z- 
183  or  Toshiba  T3100,  would  make  an 
enormously  powerful  tool  for  all  those 
people  who  sell.  Plus  all  those  people  who 
supervise  all  those  people  who  sell. 

But  think  for  a moment:  In  your  work, 
wouldn’t  a slick,  fast  way  of  tracking  your 


■ Just  think  for  a 
moment:  In  your  work, 
wouldn’t  a slick, 
fast  way  of  tracking 
your  business  contacts 
be  useful? 


business  contacts — and  quickly  following 
up  with  notes,  at  the  same  time  it  minded 
your  schedule — be  useful?  Do  we  perhaps 
have  here  a product  that  quite  apart  from 
earning  that  tag  of  greatness  based  on 
speed,  design,  and  intuitive  operation,  also 
represents  a truly  horizontal  application  in 
business,  a potential  big  seller — and  thus 
meets  that  test  for  greatness  as  well? 

The  real  issue  isn’t  ACT.',  as  impressive 
and  useful  as  it  is.  The  issue  is  how  consis- 
tently and  unfortunately  many  of  us  ignore 
programs  because  they  add  value  only  out- 
side our  too-conventional  expectations, 
and  so  they  get  passed  over  when  we’re 
handing  out  laurels.  And  dollars. 

ACT!'s  a great  piece  of  work.  I’ll  bet  it 
does  become  the  primary  PC  application  in 
that  accounting  firm’s  office.  Maybe  in 
yours,  too.  HS 
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VIEWPOINTS 

■ JIM  SEYMOUR 


What  qt  iat  jftrs 

AS  GREAT 
SOFTWARE? 


Picking  winners  from  the  raft  of  software  introduced  each  year forces  us  to  put  them  into 
categories.  Outside  those  classifications,  however,  are  some  real  gems. 


hal  makes  for  great  software? 

I’ve  been  thinking  about  that 
a lot  lately,  asking  PC  users  and 
mavens  for  their  definitions.  What  I've 
learned  is  that  our  old  answers  don’t  work 
anymore. 

Conventional  wisdom  holds  that  great 
software  is  fast,  smart,  as  nearly  intuitive 
as  possible,  and  useful  for  so  many  people 
that  it's  likely  to  be  a big  seller. 

Those  criteria  have  produced  acclaim 
for  what  have  become  generally  acknowl- 
edged as  the  “great”  programs  .so  far  in 
the  PC  business:  certainly  1-2-3.  probably 
Javelin,  arguably  R:base  and  Paradox. 
maybe  XyWriie.  WordPerfect,  and  Micro- 
soft Word. 

Notice  how  quickly  1 fell  into  the  trap  of 
grouping  programs  by  application  catego- 
ry? First  the  spreadsheets  and  near-spread- 
sheets,  then  databa.se  managers,  then  word 
processors.  If  I thought  there  was  any 
broad  consensus  about  graphics  programs 

and  communications  software,  I’d  proba- 
bly have  added  them,  too. 

It’s  just  that  kind  of  category-focused 
thinking  that  blinds  us  to  some  superb  pro- 
grams— software  arguably  “great”  by  the 
modern-day  misuse  of  that  word. 

LOST  IN  THE  GULF  The  problem  lies 
not  in  those  criteria — software  should  be 
fast,  smart,  and  so  on — but  in  the  way  we 
organize  programs  into  categories,  then 
look  within  those  categories  for  winners 
and  losers.  Over  here  there  are  all  those 
Big  Five  Applications  packages  that  come 
so  readily  to  mind,  and  over  there,  on  the 
other  side  of  a vast  gulf,  there  are  all  tho.se 


obscure  and  uninteresting  vertical  applica- 
tions, such  as  vacuum-cleaner  repair  man- 
agement packages. 

What  we  overlook  are  programs  lost  in 
that  wide  gulf  between  the  two.  We  ignore 
the  possibility  that  these  programs  doing 
time  in  a kind  of  Faustian  purgatory,  be- 
tween the  heaven  of  horizontal-software 
glory  and  the  obscure  hell  of  the  vertical 
market,  may  well  qualify  as  “great”  soft- 
ware for  many  users.  And  we  assume  that 
because  these  transitional  programs  don’t 
fit  into  our  categories,  they’re  never  going 
to  be  big  sellers  or  primary  applications  for 
many  users. 

What  stirred  these  thoughts  was  a new 
program  called  ACT!,  which  I first  saw  a 
couple  of  months  ago.  I was  predi.sposed 
to  dismiss  it,  because  of  something  a fnend 
who  manages  a large  office  for  one  of  the 
Big  Eight  accounting  firms  had  said. 

An  enthusiastic  ACT!  user,  he  said  he 
thought  it  would  become  the  primary  PC 


application  for  everyone  in  his  office. 
C’mon;  an  office  full  of  accountants  where 
1-2-3  wasn’t  the  primary  tool?  Don’t  put 
me  on. 

He  persisted,  and  I eventually  opened 
the  box  and  ran  the  program. 

I have  a quick  “sniff  test”  for  good 
software.  I watch  for  programs  that,  as 
they  unfold  on-screen,  turn  out  to  be  de- 
signed just  the  way  I'd  do  them.  Don’t  you 
react  the  same  way?  When  you  see  a pro- 
gram that  finally  does  it  your  way,  aren’t 
you  impressed? 

ACT!  was  even  better  than  that:  it  was 
far  better  than  I’d  do.  So  I started  working 
with  it.  And  two  months  later,  I think  it’s  a 
great  program. 

What  is  this  wonder?  Without  a nice, 
neat  label  (categories  do  have  their  uses), 
the  best  I can  do  is  say  that  it’s  a combina- 
tion contact-manager  and  daily  schedule- 
keeper. 

ACT!  lets  you  construct  two  screens  of 
partly  u.ser-definable  information  about 
your  business  contacts.  You  can  flip  be- 
tween them  with  one  keystroke.  You  can 
capture  in  those  screens  names,  addresses, 
telephone  numbers,  secretary’s  and 
spouse’s  names,  and  so  forth.  Other  fields 
carry  such  useful  information  as  the  la.st 
time  you  talked  to  the  person,  what  you 
di.scus.sed,  when  your  next  contact  is  due. 
how  many  times  you’ve  called,  and  how 
many  times  you’ve  actually  gotten 
through.  As  far  as  possible,  the  program 
fills  in  these  fields  for  you — snatching  the 
date  from  the  system  clock,  for  example. 

You  can  store  on-disk  a library  of  stock 
letters  to  your  contacts  (thank-you’s,  notes 
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MAX 


SSHTERn, 


Moniterm  introduces 
the  19 " monitor. 

A high  resolution  display  system  that 
offers  6 times  the  viewing  area  of  a 
micro  dimension,  low  rt'solution  monitor. 
An  innovation  that  turas  your 
microcomputer  into  a powerftil  Desktop 
Workstation,  by  maximizing... 

Productivity, 

Tb  take  your  mien)  to  the  max,  simply 
add  on  the  Moniterm  Viking  1 system 
coasisting  of  a powerftd  grl^)hic.s 
co-pn)cessor  and  1280x960  pixel 
resolutiw  monitor.  The  upgradt'  gives 
you  a true  “What  You  See  Is  Wliat  V(hi 
Get”  (WYSIWYti)  monitor,  which  allows 
you  to  visualize  your  final  document  on 
the  screen,  before  you  print.  The 
co-proccss<M*  pnnides  split-.st*cond 
execution  of  fiinctioas.  The  19"  sc’reen 
size  means  you  can  spr(*ad  Jin  entire  two 
pag(*s  out  on  your  screen,  while  you  cut, 
paste,  and  edit  your  newsletter,  a<l,  b<K)k, 
flyer,  broebure,  or  business  form  into 
existence.  Pnxluctive  ?,  «dend  it  furtlter 
with... 


High  Resolution  Graphics, 

With  a non-interlaced,  flicker-free 
displ£^,  for  }>erfect,  eye-saving  clarity. 
Then  pa)tect  your  investment  with... 

Compatibility', 

With  display  drives  that  supiM)rt  today's 
most  po{)ular  mini/micn)  pn)grams  such 
as  Micn).sofl  "Windows *7  Aldus 
"Pagemaker'^’’  AutoDesk  “AuUiCAI)*^’ 
DRl  “GEM®^’  Ventura  “Publish^’  and 
Lotus  "Symphony'^!’  to  njime*  a few. 

And  the  19  ' Moniterm  Viking  1 
offers  all  this  at  a price  directly 
comparable  to  smaller,  single  page 
screens. 


Spend  A Minute  With 
Moniterm. 

Tlml's  all  it  take's  in  ri’aHy 
vlsualizt*  the  lx‘iK*fits  of  the 
Viking  L t'or  a s<Ti*<*ning  contact 
th<‘  dealt'r  in  your  an*a,  or  n*tum 
this  card  for  m<«t*  inftHTnalion. 
Then  start  your  I H‘skto|)  System 
out  rigid. 


Name. 


7.lp 

Dealer  Inquiries  Wanted. 

The  Moniterm  Viking  J 

Tb  Move  ybur  Desktop  FYom  Micnt  to  Max'" 


moniTERm 


Moniterm  Corporation 
5740  (ireen  < 'irc-h*  Dnvi* 
MiiUK'toixka,  MN  5.5:14') 
(612)935-4151 
TELEX-753626 

CIRCLE  356  ON  READER  SERVICE  CARD  FAX-(612  ) 933-5701 


CopyriQ' 


frustrated 

aggravated 

sick 

inpatient 

confused 

troubled 

upset 

perturbed 

tired 

tedious 

overwhelned 

Miffed 

dizzy 

defeated 

agitated 

perplexed 

stupid 

wrecked 

crazy 

annoyed 

Moronic 

dunb 

irate 

pained 

outraged 

foiled 

thwarted 

Don’t  hold  back  now 
How  do  you  really  feel  about 
working  with  columns? 


Columns.  The  black  hole  of 
word  processing  technology. 

TYy  to  move  a column  with 
your  present  word  processor. 

Good  luck.  Thy  to  add  or  delete 
a column.  Sorry. 

Lotus  Manuscript™  can 
change  how  you  feel  about 
working  with  columns.  Really. 

Because  Lotus  Manuscript 
thinks  vertically  as  well  as 
horizontally. 

Consider  this.  On  ordinary 
word  processors,  when  you 
create  a table,  or  put  any 
information  in  columns,  you 
work  horizontally,  using  tabs 
to  create  a verticd  effect. 

With  our  sophisticated  table  editor, 
you  can  actually  create  each  column 
independent  of  one  another.  You  can 


Insertingacolumnuith 
your  present  uxfrd  processor 
ivould  be  a true  test  of 
patience,  right? 


It ’s  simple  loith  Manuscript, 
because  Manuscript 
thinks  vertically  as  well  as 
horizontally. 


change  information,  even 
delete,  move  or  insert  col- 
umns, without  the  usual  litany 
of  expletives  deleted. 

And  it’s  not  just  limited  to 
columns  you  create  yourself. 
Tkke  tables  from  Lotus*  1-2-3* 
or  Symphony^  for  instance. 
When  you  import  that  tabu- 
lar information  into  Lotus 
Manuscript,  it  recognizes  it  as 
columns,  so  you  can  change, 
delete,  move,  insert  or  format 
this  material  as  well.  You  can 
even  dress  up  your  tables 
with  a variety  of  boxes  and 
borders. 

As  you  can  see,  Lotus  Manu- 
script is  not  just  another  word  processor. 
It’s  a complete  document  creation  sys- 
tem, with  more  impressive  features  than 


we  could  ever  go  into  here, 

Lotus  Manuscript  is  designed  to  work 
on  most  IBM*  PCs  and  compatibles.’ 

Its  ferailiar  1-2-3  interfece  makes  it 
easy  to  use.  And  our  Manuscript  eval- 
uation kit  makes  it  easy  to  try.  For 
$10.00,  you’ll  get  a presentation  disk, 
working  softwie,  and  a tutorial  man- 
ual. Tb  get  your  evaluation  kit,  call 
1-800-345-1043,  ask  for  lot  QO-1450, 

Or,  for  more  infor- 
mation, see  your 
Authorized  Lotus 
Dealer,  or  write 
Lotus  Development 
Corp.,  90  Annex, 

Atlanta,  GA 
30390-03070. 

Lotus  Manuscript™ 


© 1987  Lotus  Development  Corporation.  Lotus,  1-2-3.  and  Symphony  are  registered  trademarks  and  Lotus  Manuscript  isatrademarkofLotus  Development  Corporation. 
IBM  is  a registered  trademark  of  International  Business  Machines.  'Manuscript  and  Manuscript  Evaluation  Kit  require  512K  and  a hard  disk. 


SOFTWARE 

PC  COMPATIBLE  Macro  Assembler 

SOFTWARE 


AMERICAN 
SMALL  BUSINESS 


ANSA 

ASHTON.TATE 

Framework  II 

Muttimaie  Advantage  H . 

..$389D0 

....$CALL 

BOEING 

Boeing  Calc 

....$CAU 

BCffiLAND 

8Mslock(unprolecied)  — . 
Srdeiuck^ravelmg 

SMstack  Bundle 

Superkey 

-.$47.66 

....$74.95 

....$37.00 

MS-DOS  & QW  Basic $CALL 

Mouse $109.00 

Pascal ^$167.00 

Project ^.$227.00 

Quick  Basic  fer  rm 

Windows  fA7nn 

Word $279.00 

MICROSTUFF 

Crosstalk  XVI $94.00 

NORTON  PRODUCTS 

Norton  Commander $39.95 

Norton  Utibties  - $49.95 

Norton  Advartced  LltiUties  .$84.00 
PAPERBACK  SOFTWARE 

VP  Planner $52.95 

Executive  Writer $39.99 

Executive  File $29.95 

VP  Gn^iCS $CALL 

VP  Exp 


SOFTWARE  PUBLISHING 
Harvard  Total  PM $257.00 


Expert... 


..$CALL 


Travelling  StdekicK  ............$42.95 

Turbo  C ..  ...  . $CALL 

Turbo  Database  TooSmx  ..$42.95 

Turbo  Gameworks $39.00 

Turbo  Graphtx  Toolbox $3i  .00 

Turbo  Jumbo  Pack  ......_.$177.00 

Turbo  Lightning $54.95 

Turbo  Pascal $59.00 

Turbo  Pascal 

Numencal  Methods $59.00 

TVrbo  Prolog  $CALL 

Tbrbo  Prolog  Toolbox  .......$57.95 

Turtto  Tutor $27 J9 

BRODERBUND 

Graphics  Library $25.95 

Graphics  Library  Disks $24.95 

Newsroom  Pro  - $69.95 

Print  Shop $39.95 

Print  Shop  Companion $32.00 

Toy  Shop $42.95 

CENTRAL  POINT 
SOFTWARE 

COPY  U PC $27.00 

Option  Board $79.95 

PC  Tools $27.00 

DAC  SOFTWARE 

Dac  Easy  Accounting $54.95 

Dac  Easy  Acct.  Tutor $19.95 

Dac  Easy  Payroll.  >..........$39.95 

DAYBREAK 

Silk $CAU. 

ELECTRONIC  ARTS 
Call  for  prica  on  all  titles! 
EPYX 

Cell  tor  price  on  all  llllesl 

FUNK 

Sideways $37.95 

BBPBC  SOFTWARE 

^BffcCadd  3.0 HOJB 

INFOCOM 

call  for  price  on  all  titlaal 

LIFETREE 

Volks  Wrrter >$157U)0 

Words  4 Figure $137.00 

LIVING  VIDEOTEXT 

Ready! $52.95 

Think  Tank $97.95 

LOTUS 


VP-Info $59.00 

PERSONICS  CORP 

Smart  Notes $47.95 

ROSESOFT 

Prokey  $74.00 


Harvard  Presentation 

PFS  First  Choice  ........ 

...$94JM 

Professional  Write $109^)0 

SIMON  & SCHUSTER 

Typing  Tutor  III $39.95 

SPRINGBOARD 

SYMANTIC 

TURNER  HALL 

WORD  PERFECT 

WordPerfect 

Executive  - 

.$207.00 

.$127.00 

XEROX 

Ventura  Publi$her...> 

....$CALL 

120D 

$174.00 

MSP-15 

EPSON  PRINTERS 

MIT  DO 

FX-286E 

$447.00 

GQ-3500  LASER 

$1499.00 

CALL  FOR  PRICE 

ON  EPSON  COMPUTERS 

PANASONIC  PRINTERS 

1ftQ9l 

STAR  MICRONICS 

NO-15 

$429.00 

NB24-1$ 

$639.00 

MONITORS 

123 

..$307.00 

Symphony  $439.00 

MECA 

Managing  Your  Money  ...$119.95 
MERIDIAN  TErHN01.0GY 

MICROPRO 

Wofdstar  2000  

Wedstar  2000 ♦.> 

Wordstar  Prot  Rel  4 

..$199.00 

...$219.00 

...$249.00 

MICRORIM 

R Base  System  5- 

..$427.00 

MICROSOFT 

Flight  Simulator 

$32.95 

...$267.00 

TTL  Monochrome 
Amdek  410A  Amber, 

Green, or  White $149.00 

Blue  Chip  Green $89.00 

Packard  Bell  Amber  w/std  $97.00 

Samsung  TTL  $89.00 

Xiron  Amber 

TTL/CGA  autoswilch  >....$119.00 

Zenith  1240  $139.00 

RGB 

Magnavox  8562 $269.00 

Magnavox  515 $289.00 

Thompson  . .All  Models  . $CALL 

Zenith  1330 $407.00 

EGA 

NEC  Multisync.. $549.00 

Packard  Bell 

EQAADQA/TTLAuto $419.00 

Amdek  722 $477.00 

Thompson  Ullrascan  >....$499.00 
Zenith  1470  EGA  $219.00 

I Kensington 

MCMSoitet  In  stockll^ 
\ lor  B««t  Prlc» 


AST 

Advantage(i28k] $319.00 

Rampage  AT $419.00 

Rampage  PC 

6 Pak  ♦(64k) $CALL 

t/O  Mini  II »»».>S159.00 

ATI 

Graphic  Solution $187.00 

EGA  Wonder S274.00 

BOCA  RESFjUICH 

EGA/CGA/MDArMCA S149.00 

BOCARAM  XT  w/OK $139.00 

BOCARAM  AT  w/OK.»..$169.0O 
Bocarams  are  Intat  Above  Beard 
cornpanb/e 

B06m/OAT $79.95 

BOCA  lO  XT -..$79.95 

Gameport  Adapter  for  I/O  .$i  9.95 
HERCULES 

Graphics  Plus .>...$179.00 

Color  Card >.$147.00 

Other  Hercules  boards  In  stock... 

Call  lor  price 

INTEL 

AboveBoard  PC >...$227.00 

AbOveBoard  PS/XT $267.00 

AboveBoard  AT $339.00 

KEYSTONE 
TECHNOLOGIES 
Add  on  Cards 
•Compatibility  guaranteed 
-1  year  replacement  warranty 
CGA  card  w/pnnter  port  ....$69.95 
Hercules  CompatiOie  Mono 
card  w/pnmer  Pod  >—>>..$69.95 

MuKi  IXD SCALL 

for  configuration  artd  price 
PARADISE 

Autoswitch $CALL 

EGA+ $259.00 

Chauffer  HT $214.00 

ZUCKER 

CGA._ $89.95 

Monochrome  Graphics $94.95 

Memory  Expansion  $CALL 

PC  HARD  DRIVES 

Miniscribe 
30MB  XT  Drive 


w/controtler 

30M8  Hard  Card 

40M8  AT  Drive 

...$339.00 

...$379.00 

...1379.00 

Seagate 

ST-^S  20M6 

ST-238  30MB 

AT  Hard  Drives 

Western  Digital 
File  Card  20 

....$439.00 

DON'T  SETTLE  FOR  LESS... 

tCP  SHIPS  IT 


Software  orders  over  $50  S Accessories/Peripherale 
under  8 pounds  will  be  shipped  FEDERAL  E>ffRESS 

{Yes  even  81  ibaaapdccii:^  QoMa^' ICPsasaaaaiMiHMavati^^  $4 


HARDWARE  I 

PRINTERS PC  ADD  ON  BOARDS 


FREE  1 ■ 800-468-9044 


INFORMATION  AND  PA  ORDERS  814^234-2236 

OPEN:  8:00AM-9:00PM  Mon-Fri 
lO.-OOAM^.-OOPM  Sat-Sun  EAST  COAST  TIME 


tep  XT  10 


tep  price  $7BS<(Sb 

Umiled  Introduct^  Offer 

$699.00 


10MH2  with  0 Wail  State.  ■ 640  KB  RAM  (120  nano- 
seconds) on  motherboard.  ■ 1 SOW  Power  Supply.  MS 
Expansion  Slots.  ■ (2)  360K  Floppy  Drives  (Room  for  2 
additional  1/2  height  devices).  ■ 101  Key.  Enhartced  AT 
Style  Keyboard  wHh  IBM9  type  me^anical  *touch- 
ciick'feet.  ■ResatandTurboBunonsplusKeyboard 
Keylock  on  front  panel.  ■ Hercules  corrigible 
moriogfaphiccard  (720  x 348).  ■ Packard-Bell  High 
Resolution  Amber  lltonitor  with  till  and  swivel.  ■ 
Parallel  and  Serial  Ports.  Clock/Calender  w/Battery 
Back-up.  ■ MS  DOS  v3.21  /GW  Basic  Option  $79.95. 
HARD  DRIVE  OPTION:  Same  as  above  but 
w/sirtgle  Floppy  Drive.  30MB  Hard  Drive  and 
Controller.  Inir^uction  Price  $949.00 
Buf  wUh  Confidence.  30-Dey  Satis/ection  Guereme* 


IMSI 

PC  mouse  w/Or.  Halo  U ..$104JX) 

MODEMS 

Hayes  Smart  Modem 

1200B  w/sw $329.00 

24008  w/sw $499.00 

Keystone  Technologies  1/2  Card 
Internal  300/1 200, Includes  PC 

Talk  Ml  software $89.00 

2400  baud  Internal $199.00 

Packard  Bell  External 

300/1200  baud >.$149.00 

2400  baud  External $279.00 

US  Robotics  Spodster 

300/1 200  baud $139.00 

Ventel  Modems 

Call  for  best  prices  on  all  modsis 
Zucker 

300/1 200  HaH  Cd  Modem 
with  software $87.00 

CHIPS 

Numeric  Coprocessors 

8087  $104.00 

8087-2 $147.00 

80287  $179.00 

80287-2 $CALL 

Memcny  Chips 

64k-  120  orisons 

64k  X 4 120  orisons 
256k  r 120  or  150ns 
PRICES  ARE  TOO  VOLATILE 
TO  LIST!  PLEASE  CALL 
FOR  CURRENT  PRICE. 


PIltsBaMHz 
Processor  ■ 3 
Available  Siois 
■ 812K  Memory 
■ Panllel  Port.  Sertsi  PorL 
Game  Pott  Standard  ■ Mterosofi 
Compatible  Mouss  ■ MS-DOS  X2, 
GEM  Desktop,  GEM  Basle  2 ■ CGA  VUee  Card 

CALL  FOR  BEST  PRICE 

IN  THE  USA 


TOSHIBA 

3 1/2”  DRIVE,  720  K, 
Requires  DOS  3.2  or  higher 
Includes  Mounting  Hardvrara $1 29.00 


EDUCATIONAL  A CORP  ACCOUNIV 
CALL  1-800-5331131 
Inaide  PA  Call  814-234-2236 


DISKS 

a box  of  10  3.50"  S.25' 


BONUS  DS/DO  S8  95 

MAXELL  OS/DD  Si  7 95  S9  95 
VERBATIM  DS/OO  $1995  $995 
SONY  DS/OD  $16  95  $6  95 


To  order  by  mail:  We  accept  money  order,  certHied  check, 
personal  cheek.  /Mow  2 weeks  lor  personal  check  to  dear 
Shipping  $4  00  (<K  sdtwve  and  accessories^'  $10  00  lor 
pnniers  and  color  monitors/  $6  00  (or  disk  drives  and  other 
momers/  Add  $3  00  per  box  shipped  COO  Can  tor  other 
shipping  charges  AdcMional  Shippaig  rersived  on  APO. 

FPO,  AK,  HI.  and  foreign  orders  

Terms:  ALL  PRICES  REFLECT  iB|M 
CASH  DISCOUNT.  ADO  1.9% 

FOR  MASTERCARD  OR  VISA. 

/M  products  mdude  laciory  warranty 
ALL  SALES  ARE  FINAL  Defective  items  replaced  or  re- 
paired at  our  dacretxjn  Pennsyivanta  restoenls  add  6% 
sales  tax  Prices  and  terms  subject  to  change  wShout  notice. 


TUSSEY  COMPUTER  PRODUCTS 


P.O.  BOX  1006 

STATE  COLLEGE.  PA  16804 


VIEWPOINTS 


■ JOHN  C.  DVORAK 


Inside  track 


Rampant  IBM  rumors  fill  the  airways. 


Rumors  of  the  mysterious  PS/2 
Model  90  are  hotter  than  ever.  Re- 
ports have  it  that  the  machine  will  be  the 
much-awaited  link  to  the  minicomputer 
world  and  will  even  have  still  another  bus 
design — an  enhanced  Micro  Channel. 
Perhaps  the  new  bus  will  also  find  its  way 
into  the  next  generation  of  IBM  mini- 
computer, possibly  dubbed  the  Sys- 
tem/39. 

The  kicker  to  the  Model  90  is  that  the 
prototype  has  dual  processors.  One  is  a 
fast  20-MHz  80386  and  the  other  a new 
version  of  the  IBM  RISC  chip.  The 
IBMers  call  it  a Sun-Killer.  Sun  Micro- 
systems recently  introduced  a lO-MIPS 
RISC  machine  into  the  minicomputer 
workstation  market.  The  Model  90  will 
have  to  be  as  fast  to  be  competitive.  Sup- 
posedly the  Model  90  runs  UNIX  and  a 
crude  version  of  OS/2  and  some  sort  of 
in-house-developed  VM  operating  sys- 
tem (popular  on  mainframes).  One  guy 
saw  it  running  all  the  operating  systems 
at  the  same  time  in  individual  win- 
dows. "It  was  a screamer,”  he  said. 

The  old  IBM  RT  is  a dead  issue. 
Don't  expect  to  hear  anything  about  it  by 
this  time  next  year. 

New  things  expected  from  the  compa- 
ny and  perhaps  shipped  with  the  Model 
90  include  a superset  of  the  VGA  adapter 
called  the  E-VGA  for  extended  VGA. 
The  color  palette  will  be  extended  to  16.7 
million  colors,  l,024displayable. 

Look  for  this  baby  the  first  part  of  next 
year.  Price,  $15,000  for  openers. 

Meanwhile,  IBM  is  readying  its 
much-rumored  Convertible  Plus — the 
80286  version  of  its  laptop  that  we  all  ex- 
pected to  see  a couple  of  months  ago 
when  IBM  instead  showed  us  the  Con- 
vertible Model  III,  which  was  the  same 
old  machine  with  a beefy  power  supply 


and  a backlit  screen.  The  Model  III 
marks  the  second  time  IBM  has  upgraded 
the  screen.  The  question  is  “where  are  all 
the  old  screens?”  What  do  people  do 
with  them?  Our  senior  tech  editor  Robert 
L.  Hummel  suggests  people  use  them  to 
make  large  LCD  clocks  for  the  wall. 
Large,  unreadable  LCD  clocks. 

The  name  for  the  new  machine  hasn’t 
been  finalized.  Some  are  calling  it  the 
Convettible/2;  others  say  it  will  be  the 
Convertible  Plus.  It  will  contain  a new 
in-house-design  IBM  3 '/r-inch  hard  disk, 
and  it  will  run  DOS  3.5!  Yes,  three  point 
five.  It  will  be  an  OS  that  will  incorporate 
drivers  for  a new  line  of  weird-sized  hard 
disks  that  IBM  is  readying  for  release. 
One  is  something  like  133  megabytes 
and  will  sell  for  a premium  of  only  $999 
or  so  mote  than  a 20-  or  30-megabyte 
disk  drive. 

DOS  3 .4  is  expected  to  be  introduced 
in  the  interim  and  supposedly  is  just  DOS 

3.3  with  bug  fixes.  I expect  to  see  DOS 

3.4  in  September  and  the  Convertible 
Plus  in  November  or  later. 

These  new  disk  drives,  incidentally, 
are  supposed  to  use  some  RLL  or  other 
fancy  dancing  to  improve  their  perfor- 
mance. The  word  on  the  street  is  that 
both  Sony  and  Fujitsu  intend  to  an- 
nounce cheap,  high-performance  disk 
drives  that  use  special  compression  tech- 
niques built  into  the  controller  that  turn  a 
plain-vanilla,  sluggish  20-megabyte 
drive  into  a 35-megabyte  screamer.  Their 
target  audience  is  the  doners.  Expect  to 
hear  more  before  year  end. 

The  Japanese  are  readying  a few  other 
surprises  for  the  gringos.  More  and  more 
I h^  about  breakthrough  laser  print- 
ers to  be  shown  at  the  November  Com- 
dex. Six  hundred  dots  is  ready  to  roll  and 
look  for  300  dots  for  $1,300  or  less. 


More  importantly,  there  is  a concerted 
effort  by  a group  of  Japanese  printer 
makers  to  clone  completely  the  Post- 
Script system  that  Adobe  Software  li- 
censes, and  which  may  account  for  as 
much  as  $500  of  the  price  you  pay  for  a 
PostScript  laser  printer.  The  license  is  too 
expensive  and  the  royalties  cost  too 
much,  think  too  many  cost-conscious 
Japanese.  Bring  out  the  programmers! 

What’s  happening  is  that  laser  printer 
makers  realize  the  benefits  of  Post- 
Script, which  is  a fabulous  page  descrip- 
tion language  without  peer.  The  problem 
is  that  it’s  not  optimized  for  speed,  still 
can’t  do  some  things  it’s  supposed  to  do, 
and  most  importantly,  costs  one  large 
arm  and  a medium  leg  to  license.  Clone 
it.  It  should  be  easy  enough  because  it  has 
no  look  and  no  feel. 

The  Laugh’s  on  IBM  Dept.:  Take  a 
look  at  the  cheap  Model  30  turned  into  a 
typewriter,  and  you’ll  find  a Model  30 
without  slots  selling  for  about  $7(X)  less 
than  a real  Model  30.  You  can  buy  them 
from  IBM  typewriter  dealers.  The  moth- 
erboard still  has  the  traces  for  the  slots, 
and  anyone  who  can  plug  in  a soldering 
iron  can  solder  in  some  slots  in  a few 
minutes  for  a few  bucks.  Word  is  out 
about  this  lowball  upgrade:  the  memos 
are  flying.  The  typewriter  guys  think  it’s 
great.  Regular  PC  dealers  ate  irked. 

Second  gag:  I noticed  that  at  a recent 
PC  Magazine  Editor’s  Day  the  local 
computer  company  that  rents  machines 
has  used  Krazy  Glue  to  affix  the  re- 
movable key  caps  to  the  keys  of  the  PS/2 
machines.  My  gag  was  to  switch  the 
pause  and  escape  keys.  Nobody  ever 
knows  where  the  escape  key  is  on  an 
IBM  anyway. 

Finally:  Have  you  seen  the  5'/4-inch 
IBM  add-on  disk  drive  for  the  new  ma- 
chines!? What  a monster!  It  has  to  De 
the  biggest  5'/4-inch  drive  case  ever 
made.  Who  is  IBM  kidding  with  sniff 
like  this?  CH 
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XENIX  RISING 

It  was  back  in  1986  that  we  first  grasped  the  full  significance  of  SCO  XENIX*. 

“We  had  been  thinking  of  it  as  just  an  ‘operating  system’ — as  we  used  to  call  them — when  it  was  really 
much  more.  It  was  the  foundation  of  a \»^ole  new  approach  to  shared  information  and  resource  computing 
for  PCs:  networked  DOS  and  XENK  workstations. 

“The  ‘SCO  XENIX  solution’  integrated  XEND(  and  DOS,  multiuser  and  LAN,  and  PCs  and  mainframes,  into  a 
unified  environment  unprecedented  in  its  power,  productivity,  and  price  performance  per  user  for  personal 
computers. 

“SCO’s  solution  included  not  only  l6-user  licensed  SCO  XENIX  itself,  but  also  SCO  XENIX-NET  XENK/DOS 
networking;  SCO  Professional"  and  SCO  FoxBASE",  SCO’s  XENK-based  workalikes  of  1-2-3*  and  dB^E  II*; 
SCO  Lyrix*  Word  Processing  System,  and  other  productivity  tools;  and  SCO  uniPATH"  SNA-3270  Mainframe 
Communications,  plus  languages  and  graphics  packages. 

“Together  with  unparalleled  SCO  hot-line  support,  documentation,  and  training,  plus  the  explosive  growth  of 
the  XEND(  applications  base,  it  changed  the  way  we  would  look  at  personal  computers  forever. 

“In  short,  it  was  the  ‘SCO  XENIX  solution’  that  turned  personal  computers  into  real  computers.” 


SCO  SALES  AND  INFORMAnON 

(800)  626-UNIX 

(800)  626-8649 

(408)  425-7222  • FAX;  (408)  458-4227 
TOX  910-598-4510  SCO  SACZ 
uuq>;  ...decvax!inicrosoft!sco!info! 


from  "XENIX  RISING: 

The  Ascent  oj  Shared  Information 
Computingfrom  1979  to  1999" 


SCO  XENIX  System  V is  svailible  for  IBM«  PC  XT* 

THE  SANTA  CRUZ  OPhRAI  ION  ^ 

""  compatibles,  and  AT&T  PC  6300  Plus  — nowf 


XENniliRpacndtrBdeiiiarkofUicriaaftCorpantian  •SCOPrafaHcnalliiinilauiiandLfttxIianfHBRdndHniffcalTheSanaCniiOscniian.iiic  • ^ FaiBASEandF(nfiASE-l-irctiidBDutaa(FaxSaftwtR,  Inc  * 1-2-3  <i>R|MERtfSBdenHrii  of 
Low  Dwlopiicw  CotponOon  * (BASE  Bus  ntenifc  and  dBASE  ID  PUS  li  a Badctnark  d tdtaa-TUt.  • wUMTH  la  a mdcraait  cf  P«hwiy  Dcngn  • INK  li  a icfilsKred  tndemark  d XTftT  • IBM.  XT  and  AT  or  rn— ral  tradewrti  sid  PV2  K a 

nidiinirt  ialnan>infiiiiniMiinMiftaniifii|i[niiiai  •WdraKitandanariioIlMn-Pidaid  ‘nTXTlAliaiifMtndmdaiiaftcdnTCorponoon  *1907 TTtrSnmaCJuaOptnoon. Inc 6^X102-16 
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iTWmKS.ORELSE! 


Why  should  users  be  stuck  paying  for  software  that  doesn’t  work  on  their  systems?  It’s  time  for 
hardware  and  software  vendors  to  start  carrying  the  burden. 


Incompatibility,  memory-resident 
feuds,  inadequate  testing,  and  copy- 
protection schemes  are  causing  system 
crashes  like  there’s  no  tomorrow.  The  re- 
sult is  the  creation  of  a flock  of  sheepish 
novice  computer  users  and  a horde  of  an- 
gry power  users.  The  problem  is  now  so 
bad  that  all  software  and  hardware  vendors 
should  offer  a money-back  guarantee  on 
all  their  products. 

This  problem  came  home  to  loost  this 
week  as  I tried  a series  of  software  pack- 
ages on  various  clones  and  compatibles.  I 
ran  into  problems. 

My  recent  exploit  started  with  a superb 
utility  called  MicroHelp  from  a company 
of  the  same  name  (2220  Carlyle  Dr. , Mari- 
etta, GA  30062;  (404)  973-9272).  It’s  a 
memory-resident  program  that  sells  for 
$59  and  claims  to  boost  display  speed,  re- 
call old  commands,  and  allow  you  to  scroll 
back  your  screen  to  read  stuff  that  flowed 

off  the  top  (a  very  handy  thing).  This  is  an 
excellent  program  and  I wish  I could  rec- 
ommend it,  but  I can't. 

Unfortunately,  like  a lot  of  other  pro- 
grams, it's  arrogant  and  assumes  that  it 
will  not  conflict  with  anything  else  in 
terms  of  two  programs  using  the  same  key- 
stroke to  activate  a function.  With  Micro- 
Help,  to  read  the  scroll  buffer  (the  stuff  that 
scrolled  off  the  screen)  you  hit  the  PgUp 
key.  This  is  the  same  button  used  in  the 
popular  ProComm  communications  pro- 
gram to  upload  a file.  If  you  hit  it  in  Pro- 
Comm. you  get  the  upload  message  in- 
stead of  the  scroll-back  buffer.  Worse,  the 
program  doesn’t  let  you  reprogram  the 
keys  so  you  can  change  the  command. 


Programmability  of  the  keys  so  that  you 
can  change  command  “hot  keys”  is  criti- 
cal for  programs  like  this.  Developers, 
take  note. 

MEMORY-RESIDENT  ROULETTE 

The  other  problem  1 had,  which  I suspect  is 
universal,  is  that  I have  many  of  these 
memory-resident  programs  in  my  machine 
at  any  time.  I use  a cache,  an  on-line  the- 
saurus. stuff  like  that.  I had  to  juggle 
around  the  load  position  of  the  MicroHelp 
program  to  get  it  to  fit  into  memory  with- 
out conflicting  with  something  else  and 
crashing  the  system.  In  other  words,  I had 
to  Uy  to  load  it  at  different  points  in  the 
loading  queue  to  get  it  to  work. 

This  need  for  experimentation  when 
running  memory-resident  programs  is  a 
big  bore.  I’m  sick  of  it. 

Next  I start  to  play  with  Chuck  Yeager's 
Advanced  Flight  Simulator  from  Electron- 
ic Arts.  It  supposedly  runs  on  compatibles. 


It  won’t  tun  on  a Tandon  XT  with  a Hercu- 
les Plus  card  or  on  a Samsung  AT  with  a 
Video  7 EGA  Plus  card.  So  what  will  it  run 
on?  I gave  up  on  it. 

Now  Marble  Madness,  another  Elec- 
tronic Arts  game,  ran  fine  on  the  Samsung 
AT.  Yeager  was  a mystery.  It  could  have 
been  any  number  of  things.  It’s  simply  not 
worth  the  trouble  to  figure  it  out.  You’d 
think  the  company  would  have  some  com- 
patibility guidelines  for  its  programmers  so 
that  if  one  program  work^,  then  they  all 
would  work. 

What’s  happened  is  that  because  of  in- 
dividuality and  those  who  cater  to  individ- 
uality, we  have  managed  to  create  personal 
computer  systems  that  are  pushed  beyond 
their  design  capabilities.  The  attitude  is 
that  if  we  can  put  together  a wacky  system 
that  works,  then  great.  Too  bad  something 
comes  along  once  in  a while  that  refuses  to 
run  on  the  thing. 

The  big  headaches  ate  experienced  by 
the  vendors  who  cannot  duplicate  all  the 
possibilities  to  make  sure  a program  can 
tun  on,  say,  a Taiwan  clone  with  a bootleg 
Phoenix  BIOS,  a PC-Kwik  cache,  an  ex- 
panded Cheetah  memory,  a Fansi  Con- 
sole. a Paradise  EGA,  and  five  miscella- 
neous utilities  in  RAM.  It  boggles  the 
mind.  I doubt  OS/2  will  improve  things. 

The  long-term  problem  is  that  buyers 
will  balk  at  trying  new  software.  The  busi- 
ness may  be  doomed  by  this  reluctance. 
That’s  unless  all  vendors  offer  a money- 
back  guarantee  for  all  their  programs.  If  it 
doesn’t  run  right,  you  get  your  money 
back — no  questions  asked.  It’s  the  only  so- 
lution. I 
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llluMntion;  Cuy  Henne 


For 

those 

with 

better 

things 

to  do 


If  yours  is  like  most  small 
businesses,  much  of  your  day  is 
spent  attending  to  customers, 
filling  orders  and  answering 
messages.  The  business  of 
doing  business. 

Accounting  for  the  day's 
activities  is  either  done  at  the 
expense  of  something  else,  or 
late  at  night  when  everyone  has 
gone  home. 

A 48  hour  day  would  be  helpful. 

A comfortable,  well  docu- 
mented system,  developed  for 
the  needs  of  a company  your 
size  would  be  even  better. 

Our  Integrated  Accounting 
System  has  been  designed 
specifically  for  the  needs  of  small 
business. 

Bedford  delivers  on  the  promise 
of  simplicity  and  responsiveness, 
without  the  struggles  of  sophis- 
ticated extras  you  don't  really 
need. 

■/ou  can  save  yourself  some 
time  tomorrow  by  giving  us  a call 
today.  Or  drop  by  your  nearest 
Bedford  dealer  to  see  for  yourself 
just  how  comfortable  we  can  be. 


bedford 

making  software 

comfortable 


$249 

complete 


General  Ledger 

• entire  fiscal  year  available  for 
reports 

• user  definable  chart  of  accounts 

• produces  full  audit  trail 

Payables/Receivables 

■ uses  open  invoice  method 

• prints  checks,  invoices  and 
statements 

• user  defined  aging  periods 

Payroll 

• automatic  federal  and  state 
deductions 

• accumulates  QTD,  YTD,  W-2,  940 
and  94t  information 

Inventory 

• fully  integrated  with  payables  and 
receivables 

• uses  average  weighted  cost 
method 

• handles  adjustments  and 
transfers 

Jobcost 

• distributes  revenue  or  expense  to 
projects  or  profit  centers 

• paycheck  distribution  includes  the 
company's  portion  of  FICA.  SUTA 
and  Disability  Insurance 

Overall 

• Six  modules  fully  integrated  on 
one  disk 

• Reports  can  be  displayed,  printed 
or  exported 

• Requires  256K  RAM,  two  drives. 
MS-DOS  2.0  or  higher 

• Not  copy  protected 


206  883-0074 


EDITOR’S 


Bedford  Software  Corporation 
15008  NE  40th  Street 
Redmond.  WA  98052 


CHOICE 


Dealer  inquiries  invited 


lUk.' 
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(jMi5)dling  Reascx^ 
TbfcsistQn 
The  CfficePdbBsheE 

OurRoots.  YnirltoulBS. 


Why  choose  The  Office  RMisher 
over  the  other  desktop  publishing 
programs?  Reason  One  is  where 
we’ve  been.  Our  roots.  Reason 
TWo  is  how  those  roots  contribute 
to  where  our  program  can 
take  you.  Ytnir  routes  to 
more  successful  applications. 

For  20  years,  where  we’ve  been 
is  in  typography,  commercial  and 
electronic  printing.  Prior  to  booming  a publicly 
traded  company,  we  were  part  of  Print  Three, 
Inc.,  the  lar^t  Canadian  franchisor  of  instant 
print  shops. 


Long  before  desktop  publishing  was  in  vogue, 
we  were  designing  a PC-based*  program  that 
reflected  our  experience  in  what  serious  desktop 
publishing  is  really  about— professional  word, 
page  and  document  composition  and  repro- 
duction That  program  is  The  Office  Publisher. 
And  there  is  nothing  on  the  market  today 
that  comes  close  to  it 

Start  with  an  awesome  set  of  next-generation 
features.  Versatile  editors  for  text,  layout,  style,  even 
graphic  retouching.  A powerful  forms  generation 


capability.  An  elegantly  simple  menu  and  library 
design  that  will  ease  beginners  into  a page  layout 
or  rush  seasoned  veterans  into  the  most  advanced 
applications. 

Hardware  and  software  compatibility  is  just  as 
impressive.  CG^  EGA,  Hercules  and  most  high- 
resolution  monitors.  The  leading  scanners  and 
laser  printers,  including  the  HP  LaserJet  Series 
and  PostScript  compatibles.  And  aU  of  the  major 
word  processor  and  graphic  program  file  formats. 

But  the  best  feature  of  The  Office  Publisher 
is  the  future  of  The  Office  Publisher.  Here  is  a 
program  you  will  grow  comfortably  into  for  years, 
not  out  of  in  months.  And  a program  that,  true 
to  our  commitment  to  serious  desktop  publish- 
ing, will  itself  grow-as  we  add  style  sheets, 
font  packages,  a telecommunications  program, 
and  more. 

For  the  name  of  the  dealer  nearest  you,  call  toll 
fiee  (800)  654-2721.  In  California  (800)  331-4803. 


OFYVJL 


*8ystm  rvqaireinrnts:  IBM  PC/XTAT  or  compatibly  MS  DOS  2J  or  htfther: 
640K  RAM;  10  Mb  Axed  dlak. 


Conx*(^tc  Headqaartcra:  930 Briucia  Avenue  Canadian  Salw and  Marketing  4900Shopfard  Avenue  Flast.Sujtr2U:i 

Sunnyvaie,  CA  91096  ScartMoutd)-  OnUnu.  Canada  NOS  4A7 

(408)7:»192l  FAX(408i7:)l>(MTO  (416)2910275  FAX (4 16)292  5290 
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Li  tLl  J J 

SPEED  UP  YOUR  COMPUTER! 


MOT  COPY  PROTECTED 


SAVE  & LOAD  123  FILES  IN  1/2  THE  TIME. 

Increase  the  speed  of  your  programs  by  as 
much  as  2-5  times.  will  make  programs 
that  go  to  disk  operate  faster!  FLASH  will  make 
word  processors,  accounting  programs,  data- 
base programs.  & spreadsheets  operate  at  top 
speeds!  HASH  is  the  fastest  & most  versatile 
program  of  its  kind.  At  right  is  a list  of  compar- 
ison of  FLASH  to  Lightning  features. 

FREE  OFFER: 

FLASH  RAM-DISK  & FLASH  KEYS 

When  you  buy  FLASH  you  get  our  new  prod- 
ucts FLASH  RAM'DISK  & FLASH  KFYStKe. 

FLASH  RAM-DISK  uses  memory  only  when 
needed  and  frees  up  the  memory  when  the 
RAM-DISK  files  are  deleted.  FLASH  KEYS 
speeds  up  your  cursor  for  scrolling  & editing 
These  programs  normally  sell  for  $29.95  each. 


FEATURFS 

F L 

Speeds  up  disk  access 

Can  utilize  above  board  type  memory 

+ ' 

Can  utilize  AT  EXTENDED  memory 

Can  utilize  up  to  3 Megabytes  of  RAM 

Can  buffer  up  to  26  device  drivers 

Optional  Track  Read  & Write  (Speeds  123) 
Glue  files  into  buffer 

+ 

No  learning  curve  everytime  system  boots 

♦ 

Over  30  commands 

+ 

Less  than  $70 

+ 

Printer  Spooler  Interface 

+ 

RAM  DISK  Interface 

+ 

FLASH  matches  or  out  performs  LIGHTNING 
GUARANTEED! 


Reg.  price 

Limileil  time J6J.S5 


BACK-TO-DOS  $49.95  NEW! 


Back-To-Dos  allows  you  to  interrupt  the  program  you  are  working  on,  go  to  DOS.  do  ANY  DOS 
command  or  run  ANY  other  program  regardiess  of  size,  then  return  back  to  your  original  program 
exactly  where  you  left  off  screen  and  all  I 


> Imagine  DOS  at  your  finger  tips 
' Imagine  ONLY  1 5K  of  RAM  needed  lor  this 
• Imagine  —Being  in  word  processing 
—Going  to  DOS 
-Formatting  a disk 
—Going  back  to  word  processing 
—Saying  your  file 


• Imagine  —Being  in  a spreadsheet 
-Going  to  DOS 

—Running  your  database  program 
—Returning  back  to  spreadsheet 
> Works  when  screen  in  graphics  mode  too 


SPOOL-MASTER  5.0  $49.95  NEW! 


SPEED  UP  YOUP  PRINTER 

• No  more  wailing  for  your  printer 
• • Automatically  allocates  RAM  when  printing 
■ • Automatically  frees  up  RAM  when  done 


• True  RAM  spooler 

• Allows  multiple  copies 

• Status  shows  how  many  pages  left  and 

how  much  time  left  printing 


• Handles  single  sheet  forms 

• Can  be  un-installed  at  ANY  time 

■ • Finally  a RAM  spooler  that  doesn't  use 
ANY  RAM  when  it  is  not  printing 

• Many  keyboard  commands  to  control 

spooler 

' When  used  in  conjunction  with  FLASH 


SUPER-ED  3.15  $49.95  NEW! 


THE  ULTIMATE  DBASE  PROGRAM  EDITOR 

• Edit  Dbase  program  files  with  Wordstar  like 

commands 

• Configurable  keystroke  commands 

• Edit  2 files  at  once  & copy  blocks  between 

them 

• Extensive  search  & replace  options 

• Execute  any  DOS  command  from  within  the 

editor 


» Keyboard  macros 
» Print  parts  of  a file 
> Super  Fast  Full  screen  editing 
» Shows  Num-lock  & Key-caps  status 
» Go  to  specific  line  number 
» Merge  2 files  together 


OB' 


oeB' 


SPECIAL  PACKAGE  OFFER:  $150.00 

Gives  you  over  $280.00  worth  of  software! 


- FLASH 

I FLASH  RAM-DISK 


> BACK-TO-DOS 
• SUPER-E0  3.15 


I FLASH  KEYS 
I SPOOL-MASTER  5.0 


ORDER  LINE:  1-800  25-FLASH  INFO  LINE:  1-317  253-8088 

Add  $4  .00  shipping  & handling  (Overseas  add  $15.00) 

Software  Master  6352  Guilford  Avenue  Indianapolis.  IN  46220 

LtQhtrnng  IS  a iraoemark  of  PCSG  Word  Star  is  a trademark  of  M«ro  Pro  inll  123  isa  trademark  of  Lotus 


SOnVWRE  MASTins'M 


VIEWPOINTS 

■ EDITOR’S  SCREEN 


against  BASIC.  A paucity  of  libraries,  de- 
buggers, and  other  tools  only  adds  to  the 
problem.  About  the  only  good  thing  you 
could  say  about  BASIC  was  that  it  general- 
ly supported  the  PC’s  hardware  before  any 
other  language.  Of  course,  it’s  easy  to  use, 
but  the  resultant  debugged-one-line-at-a- 
time  spaghetti  code  is  universally  derided. 

Manufacturers  have  addressed  the 
problem  by  making  high-level  languages 
cheaper,  better,  and  more  accessible.  The 
new  generation  of  BASIC  compilers  has 
judicious  extensions.  They  make  it  possi- 
ble to  write  clean,  well-structured  code. 
They  support  the  hardware  as  well  as  or 
better  than  the  interpreter.  The  resulting 
compiled  programs  are  robust  and  run  fast. 
You  don’t  have  to  apologize  for  program- 
ming in  BASIC  anymore. 

Pascal  is  another  story.  Just  when  it  was 
about  to  be  consigned  to  a dusty,  fusty  cor- 
ner of  academia’s  toolbox,  Borland  Inter- 
national saved  it  from  oblivion,  single- 
handedly.  Now  Turbo  Pascal  has  a life  of 
its  own,  and  it  has  spawned  a whole  new 
generation  of  programmers.  They  love  it 
for  its  speed,  structure,  and  simplicity.  Our 
Power  User  column  has  been  thick  with 
Turbo  tips  for  years.  Now  we’ve  given 
them  a new  home. 

ONE-STOP  SHOPPING  You  might 
ask,  “Why  PC  Magazine!  Isn’t  there  a 
bunch  of  magazines  that  cover  this  stuff?” 

Not  really.  Do  you  like  reading  incom- 
prehensible diatribes  about  why  the  68020 
is  really  better  than  the  80386?  Me  neither. 
Do  you  think  the  Sieve  of  Eratosthenes  is  a 
fairly  useless  benchmark?  Me  too.  Man- 
delbrot sets  are  a marvelous  mathematical 
mastication,  but  when  was  the  last  time 
you  used  them  in  one  of  your  programs? 

We  think  the  same  way  you  do:  if  it 
doesn’t  help  you  work  faster,  better,  and 
smarter,  it’s  not  worth  putting  in  the  maga- 
zine. Besides,  we’ve  got  something  that  no 
other  magazine  can  match:  PC  Labs  and 
the  review-packed  features  section.  PC 
Magazine  is  big.  Our  readers  tell  us  that 
they  don’t  want  to  read  other  magazines. 
They  have  enough  to  do  already.  So  in  or- 
der to  keep  them  happy  we  have  to  make  it 
better. 

But  we're  never  going  to  have  a fomm 
on  Computer-Aided  Design  ...  are 
we?  HE 


CIRCLE  488  ON  READER  SERVICE  CARD 


WE  CARRY  ALL  AVAILABLE  3>/2''  FORMATS. 


DATABASE  MQMT 


Clipper 

. . . $349 

dBase  III  Plus 

...  389 

Foxbase  + 

...  219 

Genifer 

...189 

PFS  Professional  File  . . . . 

129 

Q&A 

209 

R:Base  System  V 

...  339 

Reflex 

79 

WORD  PROCESSING 

Display  Write  IV 

. . . $285 

Harvard  Pro  Publisher . . . 

379 

Lotus  Manuscript 

319 

Microsoft  Word  3 

199 

Multimate  Advantage  II . . 

255 

Page  Maker 

469 

PFS  Professional  Write . . 

105 

Vbntura  Publisher 

499 

Word  Perfect 

189 

Wordstar  2000  Plus 

189 

Wordstar  Professional  (Ver.  4) . 225 

XY  Write  III 

199 

LAPTOPS 

Toshiba  T1100  Plus 

.$1,485 

Zenith  Z181 

..1,519 

SURGE  PROTECTORS 

KENSINGTON  MICROWARE 

Masterpiece  Plus 

$89 

BACK  UP  POWER  SUPPUES 

OATASHIELD 

300  WT  (XT) 

. . . $300 

800  WT(AT) 

389 

MODEMS 

HAYES 

Smartmodetn  1200  $285 

Smartmodem  1200B 285 

Smartmodetn  2400 429 

Smartmodem  2400B 429 

TOSHIBA 

1200B  Laptop  Modem 265 

All  prices  and  policies  subject 


ZENITH 

Laptop  Modem  . 

GRAPHICS 


PRINTERS 


. 255 


ATI 

EGA  Wonderboard 

. $259 

HERCULES 

Color  Card 

..145 

Graphic  Card  Plus 

..175 

In  Color  Card 

. .295 

NEC 

GB  1 (EGA) 

. . 315 

PARADISE 

Auto  Switch  EGA 

. .195 

QUADRAM 

EGA  Plus 

..279 

Pro  Sync  EGA 

..299 

VIDEO  7 

VEGA  Deluxe 

. .319 

MULTI -FUNCTION  BOARDS 

AST 

Six  Pack  + 384K 

.$189 

Six  Pack  Premium  W/512k  . 

. . 169 

Advantage  128K 

. .325 

Rampage  286  W/512K 

. .399 

Rampage  W/256 

. .265 

CPI 

Half  Pint  I/O 

...69 

INTEL 

Above  Boards  . . Low  Price  Call! 

Inboard  386's  . . . Low  Price  Call! 

Math  Co-processors 

. Call! 

MONITORS 

AMDEK 

410  A 

.$139 

Color  600-S 

. .309 

Color  722 

. .415 

NEC 

Multi -Sync 

. . 549 

PRINCETON 

Amber  Max -12 

..139 

RGB  HX-12 

..409 

RGB  HX-12E 

. . 495 

RGB  SR-12 

. . 535 

> change  without  notice. 

DICONIX 

Diconix  150 

. $305 

EPSON 

FX  86  E 

. . 325 

FX  286  E 

. . 439 

EX  800 

. . . 389 

EX  1000 

. . . 509 

LQ  800 

. . . 439 

LQ  WOO 

. . 619 

LQ  2500 

. . . 879 

HEWLETT-PACKARD 

Series  II 

. 1,779 

NEC 

P-660  

. . 429 

P-760  

..  629 

OKIDATA 

M 192 

. . . 345 

M 193 

...515 

M 293 

. . .669 

TOSHIBA 

P 351 

. . 949 

P321SL 

. . .509 

MOUSE  INPUT  DEVICES 

MICROSOFT 

Mouse  (Serial) 

..$119 

Mouse  (Buss.) 

. . . 105 

IMSI 

PC  Mouse 

...  99 

MOUNTAIN 

Hard  Drive  Card  30MB .... 

. . . 545 

HARD  DISKS 

PLUS 

Hard  Card  20  Mb 

. . $669 

Hard  Card  40  Mb 

. . . 899 

BACK  UP  STORAGE  DEVICES 

IOMEGA 

Bernoulli  (10  4-  10) 

$1,349 

Bernoulli  (20  + 20) 

. 1,759 

Bernoulli  10  MG 

Cartridge  Tri-Pak 

...149 

Bernoulli  20  MG 

Cartridge  Tri-Pak 

. . . 225 

CtRCLE  524  ON  READER  SERVICE  CARD 


■ No  saieo  tax  on  ordefs  shipped  outside  NY  State  • Please  add  3%  for  Insurance,  shipping  and 
handling  ($3.00  minimum)  (Some  products  may  have  a surcharge  due  to  weight  and  size 
restrictions)  • Defective  merchandise  can  be  returned  for  repair  or  exchange  (please  call  for  R.A. 
na)  • Due  to  variety  of  products,  we  cannot  guarantee  compatibility 


GRAPHICS/CAD-CAM 

Auto  Sketch $59 

Chartmaster 189 

Drafix  Plus 185 

Freelance  Plus 299 

Harvard  Presentation 209 

Microsoft  Chart 165 

ProDesign  il 159 

LANGUAGES 

Microsoft  C $249 

Microsoft  Coboi 385 

Microsoft  Fortran 249 

Microsoft  Macro  Assembler  ...  85 

Microsoft  Quick  Basic 55 

Turbo  Basic 55 

Turbo  C 55 

Turbo  Pascal 55 

PROJECT  MANAGEMENT 

Harvard  Total $325 

Microsoft  Project 219 

Super  Project  Plus 285 

Time  Line 209 

FINANCIAL/ACCOUNTING 

BPI  Entry  1 $69 

Computer  Associates Call! 

Managing  Ybur  Money 105 

UTIUTIES 

Carbon  Copy  Pius $105 

Crosstaik  XVI 89 

Disk  Optimizer 29 

Fast  Back 85 

Fixed  Disk  Organizer 45 

Mace  Utiiities 49 

Microsoft  Windows 55 

Norton  Commander 35 

Norton  Utiiities 45 

Norton  Util.  Adv.  Ed 75 

PC  DOS Low  Price  Call! 

Sidekick 45 

Sideways 39 

Smart  Com  ii 79 

Superkey 39 

SPREADSHEET/INTEGRATED 

Enable $365 

Framework  2 369 

HAL 89 

Lotus  1-2-3 305 

Lotus  Metro 55 

Lotus  Report  Writer 65 

Smart  Integrated 399 

Supercalc  IV 269 

Symphony 439 


VIEWPOINTS 
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■ FROM  THE  EDITOR’S  SCREEN  ■ BILLMACHRONE 


Never  say  never 

The  computer  industry  is  changing  rapidly.  The  needs  of  users  are  in  constant flux.  So  we’re 
launching  three  new  columns  and  Machrone  eats  crow. 


^ Te’re  never  going  to  have 

\/V/  a column  on  C in  PC 

T T Magazine.” 

“Never?” 

“Nope.  Never.” 

I had  to  eat  those  words.  And  I was  so 
sure,  too.  Three  issues  from  now,  we’re 
starting  a column  on  systems  program- 
ming and  its  two  major  languages,  C and 
assembler.  It'll  be  authored  by  none  other 
than  Ray  Duncan.  You  may  remember 
Ray  as  the  author  of  ‘ ‘The  Right  to  Assem- 
ble,” his  enormously  popular  column  in 
the  late,  lamented  Sofialk  magazine.  Ray 
also  has  a number  of  books  to  his  credit 
and  is  the  editor  of  the  heavily  revised, 
soon-to-be-iereleased  Microsoft  DOS  En- 
cyclopedia. 

Meanwhile,  systems-level  program- 
ming is  bigger  than  ever.  We’ve  been  pub- 
lishing assembler  programs  for  years — 
those  quick  little  patches  and  utilities  for 
which  it  would  be  overkill  to  write  a whole 
program.  Each  machine,  after  all,  comes 
with  a bate-bones  assembler;  the  A in- 
struction in  Debug. 

The  advent  of  sub-$100  C compilers 
has  changed  the  face  of  systems  program- 
ming. In  addition,  new  operating  systems 
expect  to  be  called  from  high-level  lan- 
guages, not  from  assembler  programs, 
Duncan’s  column  is  a recognition  of  those 
changing  realities.  Also,  C is  a subtle  lan- 
guage. Beneath  its  elegant  simplicity  is  a 
world  of  hurt  and  trouble  if  you  misuse  it. 

We  hope  to  help  raise  the  proficiency  of 
the  new  generation  of  C users  that  will  in- 
evitably spring  up  with  the  advent  of  these 
high-performance,  low-cost  compilers. 


THE  BIG  LAUNCH  But  we  didn’t  stop 
there.  In  this  issue  we’re  launching  two 
new  technical  columns.  First  is  Environ- 
ments, by  Charles  Petzold.  It  is  a clearing- 
house for  issues  and  answers  on  OS/2,  Pre- 
sentation Manager  (including  Windows), 
and  80386  control  programs.  You  proba- 
bly fondly  remember  Petzold’s  landmark 
articles  on  expanded  and  extended  memo- 
ry, enhanced  graphics  adapters,  hi-res 
monitors,  and  other  topics.  Readers  extol 
his  direct,  clear  style  and  exceptional  abili- 
ty to  explain  difficult  technical  concepts  in 
simple  terms. 

Our  other  new  column  is  Languages, 
edited  by  Robert  Hummel.  Rob  is  our  mul- 
tilingual senior  technical  editor,  who  will 
be  ably  assisted  by  Neil  Rubenking  and 
Etban  Winer.  Rubenking  is  a Pascal  expert 
and  the  author  of  the  popular  shareware 
program,  Pianoman.  Winer  lives,  eats, 
and  breathes  BASIC.  He’s  a consultant 
and  professional  programmer,  and  also  the 


author  of  a package  of  BASIC  utilities. 
Both  have  written  numerous  articles  for 
PC  Magazine.  The  focus  of  Languages  is 

applications  and  techniques.  It’s  yet  anoth- 
er forum  for  reader  interaction,  a place 
where  power  users  show  what  they  know 
and  beginners  get  a fast  hand  up  the  ladder. 
Languages  will  focus  primarily  on  BASIC 
and  Pascal,  but  we’ll  gladly  accept  power 
tips  on  any  language. 

How  did  these  changes  come  about? 
Mostly  through  the  continuing  demands  of 
our  readers.  We  gauge  those  demands  four 
ways;  through  letters  to  the  editor,  the  PC 
Magazine  Interactive  Reader  Service,  sub- 
missions to  existing  technical  columns, 
and  interactions  at  user  group  meetings. 
All  four  pointed  to  a much  higher  interest 
level  in  languages. 

It  shouldn’t  be  any  surprise.  With  10 
million  PCs  out  there,  the  raw  number  of 
programmers  has  increased  proportional- 
ly. And  despite  their  incredible  gains  in 
power  and  performance,  standard  applica- 
tions programs  still  sometimes  fall  short  of 
users’  needs  and  expectations.  Only  a pro- 
grammer can  address  those  needs. 

At  the  same  time,  thousands  of  busi- 
nesspeople who  wouldn’t  use  the  word 
programmer  to  describe  their  jobs  ate  pto- 
gratiuners.  They  program  in  self-defense. 
It’s  a straight  extension  of  the  reason  they 
got  a PC  in  the  first  place;  they  couldn’t  get 
the  job  done  any  other  way.  So  there’s 
nothing  to  do  but  leap  into  the  breach. 

Every  PC  comes  with  BASIC,  but  the 
language  has  languished  under  a cloud  of 
ill  repute.  Slowness,  dearth  of  structure, 
and  lack  of  robustness  are  all  valid  charges 
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Blazing  Speal 
New  Features 
Easier  to  Use 


Complete  UBASE  III  PLUS  80386  Version  Available  NOW 

Replacement And  Much  More  For  ultimate  speed  »ow,  FoxBASE+/386 

Don't  change  your  programSf  runs  about  50%  faster  than  standard 

databases,  screens,  or  reports!  FoxBASE+  2.00 — over  10  times  faster 

- ; . ; ^ 'i  some  operations.  It  takes  full  advan- 

like  lightning  without  changing  tage  of  protected  mode  and  the  giant 
■ • ■■■  ■ ■ memory  capacity  of  the  80386  chip  todflj' 

. . .yet  runs  under  standard  MS-DOS. 


FoxBASE+  makes  your  dBASE  applica- 
tions run  I " ' „ ' ■ ■ „ ■ „ 

one  line.  And  you  can  still  use  the  best 
parts  of  dBASE— great  interactive  fea- 
tures like  EDIT  and  BROWSE  plus  the  EaSlCr  TO  USB 
full  power  of  the  "dot-prompt."  Use  ^ 

FoxBASE+  in  exactly  the  same,  famil-  Np\ 

iar,  user-friendly  way  you  use  dBASE.  automaticailyov 

30+  Malor  Enhancements  as  it  runs  . . req 

User-Defined  Functions,  screen  runs  faster.  And 

save  & restore,  VALID  clause  in  GET’s,  completely  inter 
built-in  “light-bar"  menus,  10  new  to  waste  hours  ( 

commands,  4 new  functions,  and  much  your  programs, 
more.  FoxB/ISE-i-  Is 

Faster  Than  Fast  Best  of  all,  sing) 

FoxBASE-p  was  already  the  fastest  FoxBASE-p  2.00 

dBASE  product  in  existence— but  based  FoxBASE+/386 
on  independent  benchmarksf  new  user  versions  ar 

FoxBASE-r  2.00  averages  73%  faster.  with  our  Royaltj 
That's  an  average  3.2  times  faster  than  distribute  your  1 
Clipper,  4.3  times  faster  than  Quick-  freely  and  never 
silver,  and  5,9  times  faster  than  dBASE 
III  PLUS. 


FoxBASE-t-  runs  on  the  new  IBM 
Personal  System/2  and  3.5"  diskettes 
are  available  at  no  additional  cost. 

So  call  (419)  874-0162  and  ask  for  the 
details  about  FoxBASE-r  2.00  and  our 
money-back  guarantee.  After  all. . 


Nothing  Runs  Like  a Fox 


FoxBASE.  FoxBASE-f.  antfFoxBASE-f /386  are  trademarlis  of  Fox  Software.  dBASE  III  PLUS  is  a trademark  of 
Asiiton-'Me.  Clipper  Isa  trademark  of  Nantucket.  Quicksilver  Is  a trademark  of  WordTech  Systems.  Personal  System/2 
It  a trademark  of  IBM. 

* Using  the  suite  of  46  comprehensive  benchmarks  published  in  Data  Based  Advisor.  March  1987. 

**  Multi-User  FoxBASE-f  2DQ  for  MS-DOS  costs  $595.  Multi-User  XENIX  version  available  at  $795. 


Fox  Software 

27493  Holiday  Lane.  Perr>’sburg,  Ohio  43551 
(419)  874-0162  Telex:  6503040827  FOX 
FAX:  4198748678 
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Copyrighted  iDe 


What  makes 
Cipher  the 
world-class 
leader  in 
removable 
data  storage? 


Cipher  offers  Maud  125  mefiabytes  of  data  storage 
cupadfy  in  a compaci  half-height  tape  drive  for  IHM 
Pi ' A T and  PS/2  computers. 


More 

data  storage 
in 

less  space. 


From  desktop 
publishing  and 
CAD/CAM  to 
network  file  servers 
and  data  bases,  your 
applications  use 
more  data.  Cipher 
offers  the  tape 
system  solution  for 


backing  up  high- 
capacity  hard  disks, 
inexpensively 
storing  data 
off  the  disk,  and 
distributing  files. 

Cipher’s  high- 
performance  'A  inch 
tape  systems  offer  60 
and  125  megabytes 
of  data  storage  in  a 
half-height  size  that 
slips  easily  into  your 


IBM  PC  AT  or  PS/2 
computer  to  save 
valuable  desk  space. 

'Fhese  small  sys- 
tems are  designed 
for  easy  operation 
with  menu-driven 
software  with  on- 
line help  and  a tinier 
to  automate  backup. 
'Fhey  run  with 
IX)S  andXKNIX 
operating  systems, 


and  they  arc 
compatible  with 
popular  PC 
networks,  like 
Novell.  The 
systems  come 
ready  for  quick 
installation.  A two- 
year  warranty  is 
available. 

I'o  find  out  where 
to  buy  Cipher’s 
PC60Bi  and 


PCl25Fi  tape 
systems,  call 
I-800-4-C1PHER. 
CIPHER  DATA 
PRODUCTS.  INC. 
lOIOI  Old  Grove  Rd 
San  Diego.CA  92138 

cipher’" 


QRCLE  232  ON  READER  SERVICE  CARD 


Draw  lines, 
boxes  & patterns 

Align  tables 
& columns 


Merge  graphics 


Piclures 


Logos 


You’re  not  getting  full  benefit  from  your 
LaserJet  or  Series  11  Investment.  Because 
your  wordprocessing,  spreadsheet  and 
database  software  only  tap  a fraction  of  its 
full  potential.  But  POLARIS  programs 
piwide  the  enhancements  you  need  to 
create  documents  that  look  as  professional 
as  their  contents.  Here’s  how. 

Polaris  PrintMerge... 

is  the  general  purpose  program  for  memos 
and  letters,  reports  and  documents.  Do 
true  proportional  spacing  and  alignment 
of  text,  tables,  columns  with  ar^'  com- 
bination of  old/new  soft  and  cartridge 
fonts.  Merge  text  with  screen  or  output 
graphics  from  any  program  — draw  lines, 
boxes,  patterns— flm’K'/iere',  It's  the 
quick  easy  way  to  make  documents  look 
as  professional  as 
their  contents.  To 
bring  your 
LaserJet— and 
your  investment 
— to  life. 


Polaris  Forms. 

is  a special  program  for  quickly,  easily 
creating  professional-quality  forms.  Mix 
and  position  any  combination  of  old/new 
cartridge  and  soft  fonts  anywhere.  Justify 
copy,  or  set  flush  left,  right,  or  centered  in 
any  width.  Draw  lines,  boxes,  patterns. 
Automatically  repeat  text,  lines,  graphics. 
Merge  graphics  and  text  from  other  pro- 
grams. M^e  blank  or  completed,  single  or 
multiple  page  forms.  Even  have  automatic 
serialization,  date  or  time.  Unique  capa- 
bilities handle  current  and  future  ne^s 
without  the  time  and  expense  of  type- 
setters, graphic  designers. 


Polaris  LabelMaker... 

makes  your  customer’s first  impression  of 
package  and  envelope  labels  igreal 
impression.  Quickly,  easily  create  any  style 
or  size  label  printable  by  a LaserJet.  Merge 
and  format  proportionally  spaced  words, 
graphics,  lines, 
boxes,  bar 
codes  for  the 
master. 


labelMaker  automatically  posi- 
tions and  prints  multiple  copies.  Even 
include  serial  numbering.  Everything  you 
need — without  the  aggravation. 
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Order  Direct  Today... 

to  make  sure  you  are  getting  the  full  benefit 
from  vour  LaserJet  or  Series  II  investment. 

800/338-5943 

(In  CA  800/231-3551) 
for  IBM  PC.  XT.  AT  & 100%  compatibles. 
•Add  $6  shipping  & handling.  30-day 
money  back  guarantee. 

Polaris  Ram-resident  PrinLMerge  $149* 

Polaris  PrinLMergeforWordSiar3.3&  4-0  $124* 
Polaris  Forms  $149* 

Polaris  LabelMaker  $124* 

Polaris  Lines  •Graphs  •Symbols  $75* 

Polaris  Font  Control  for  Word  & WordStar  2000 
(automatic  PRD  & PDF  table  generation)  $99* 

Polaris  ScanConlrol  $99* 

PCXARIS 

50FTWAR€ 

6l3West  Valley  Parkway.  Suite  #323 
Escondido,  California  92025 
619/743-7800 


Exceptional  spreadsheet  for 
the  IBM  PC,  PS  and  Compatibles. 


Any  cell  of  a spreadsheet  can 
contain  a compfete  other  spreadsheet 
that  you  can  access  instantly  with 
a single  keystroke. 

Plus  any  Lucid  3-D  spreadsheet 
can  run  concurrently  on  tg5  of  any 
application  (like  Word  Perfect  or 
WordStar)  and  you  can  cut  and 
paste  from  one  to  the  other. 
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will  ship  October  1, 1987. 


'The  best  idea  I've  seen  for  a 
spreadsheet  in  years." 

Jim  Seymour 
Columnist 
PC  Magazine 
PC  Week 

7 can  see  my  entire  budget  on 
a single  screen,  yet  review  any 
level  of  detail  at  the  touch  of  a key. 
Lucid  is  I990's  design. " 

Michael  Stanford 
Co-director  — PCSG 

7 never  have  to  wait  for  recalcu- 
lation. Lucid  features  not  only 
minimal  recalc,  but  background 
recalc.  This  is  revolutionary." 

Sam  Redman 
Co-director  — PCSG 


Makers  of  UGHINING- 
disk  speed  up  software,  and 
BREAf(£SKl2S6  Accelerator  Board. 
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COMMUNIQUES 


Amazing  Facts  I 

‘'WordStar  2(K)0  is  a trademark 
of  Microsoft  Corporation . ' ’ 

— Novell  Netware  2H6  user 
manual 


Amazing  Facts  It 

“Vance  Gass  and  six  co-inven- 
tors at  International  Business 
Machines  Corp.  in  Austin  were 
awarded  a patent  last  week  for  a 
program  called  Display  Write.  * * 
— Austin  (Tex.)  Amcrican- 
Stalesman.7nm'  13,  I9H7 


No  Respect 

■’A  computer,  valued  at 
SIO.tXK).  a programmer,  valued 
at  $1, ()()().  and  three  power 
drills  were  rept>rtcd  missing.” 

— Delaware  Countv  Times. 
June2.I9H7 


edited  by  Bill  Howard 


Classified 

Intelligence 


Miiwhe  the  tluK  me  it'*  The  C {mmitdore  l omputer 

tut  the  i o\rr  ttf  this  CompuSenr  hrin  hure  div-tn'l  have  a 

nuH/ein  or  nuHiem » ah/e  aiuieheti. 


Computer  Consultants.  $25- 
$60  per  hour: 

CICS/COBOL.  Accis.  Re- 
ceivable 

IBM  PC/ORACLE,  Nou- 
velle  Network 

— The  Boston  Globe. 
MayJL  1987 

236K  RAM  standard,  ex- 
pandable to  64K  on  the 
motherboard. 

— Ad  for  Access  Turbo  PC 

Computer  Apple,  monitor, 
joystick,  software,  excellent 
condition.  Sacrifice  $285: 
Sacrifice  very  friendly 
young  guinea  pig  with  ac- 
ces.sories. 

— RtK’kford  (III.  I Regis- 
ter Star.  A/rtv^. 1987 


As  Punishment,  He  Gets  Free  Access 
To  the  Police  Department  Computet? 

A I6-year-old  boy  in  China,  Maine,  programmed  his  PC  to  dial  ev- 
ery phone  number  in  town  in  the  middle  of  the  night.  The  boy's 
mother  said  the  youth  believed  “the  system  would  only  connect 
through  if  there  was  a . . . modem  at  the  other  end."  Instead,  he 
woke  up  800  residents. 

Earlier,  he  ran  up  a $5,000  long-distance  bill  dialing  into  other 
systems  (“he  figured  night  rates  are  very  low,"  the  mother  said). 

The  unidentified  boy  was  ordered  to  perform  60  hours  of  com- 
munity service — entering  data  into  the  police  computer  system. 
^oncord,  N.H.,  Monitor.  Ma\  13.  1987 


COMPUTERIZED 
STORAGE 

your  fur  to  (he 

neorest  you  fer 
•WBlvo  months  of 

'"sufBd  cold  storage  in 
^flemperature^ 
hurnidity  controlled 

w " hoot  your  fur  to 

£?^Fur  Cleonihg, 

Don’t  you  worry  ' 

the  hairs  might  get  sucked  into  the  cooling  fan  ? 

(Abraham  dc  Strauss  ad.  The  New  York  Times.  May  14. 1987/ 


Heard  or  seen  anything  offlteai.  unusual,  or  just  plain  dumb  about  the  computer  indus- 
try? Send  you  offerings  to  Ommuniqu^s.  PCMagazirK.  One  Park  Avenue,  New  York. 
NY  10016,  or  MCI  Mail  157-9301.  Contributors  receive  S50  and  a PC  Magazine  T- 
shirt.  In  case  of  duplicate  entries,  the  earliest  postmark  prexails.  Sorry,  but  entries 
can’t  he  acknowledged.  Please  include  the  name  and  issue  date  of  any  news- 
paper!  magazine  clippings.  And  please,  don't  send  classified  ads  for  sloppy  drives, 
leather  quality  printers,  or  cereal  interfaces. 

Winners  this  issue:  Richard  Kulmann  (CompuServe).  Eugene  Scanlon  (SI  .0(X) 
programmer).  Dave  Bushong  (800  wake-up  calls).  Dax'id  Evans  (Nouvelle  Network). 
Ralph  Flanders  (Access  PC),  Karen  Pasky  (friendly  guinea  pig).  Steve  Offner  fMicro- 
Stft  WordStar),  Jim  Seymtmr  (DisplayWrite patent). 
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Peachtree 
Complete  Accounting 
for  Just  $199 


ill! 

I{i 


I 


Everyone’s  Asking  How  Can  We  Do  It? 

When  you  reduce  the  price  of  an  8-package  accounting  system  from 
14,800  (or  1600  a module)  to  1199  for  the  complete  set,  people  are  bound 
to  ask  questions.  Here  are  some  of  the  most  popular  ones  we’re  hearing 
atitohtree: 

Q.  How  can  we  afford  to  seU  Peachtree  Complete  at  such  a low  price? 
\.Wve  reduced  our  costs  without  reducing  product  features.  Peachtree 
Complete  has  been  repackaged  into  one  set  that  includes  more  thorough 
and  better  organized  user  instructions.  Wve  also  streamlined  order 
processing  and  reduced  overhead.  It  is  fester  and  easier  to  buy  our 
product. 

Peachtree  has  long  been  the  first  name  in  accounting  software,  so 
we've  had  time  to  completely  amortize  our  original  development  costs 
plus  make  over  100  major  additions. 

These  enhancements  include 
multi-company  capability,  menu 
driven  insfeUation  and  removal  of 
copy  protection.  Consequently, 
you're  getting  a proven  product  at 
abetter  price 

We  also  "unbundled " support 
(so  you  only  pay  for  what  you 
need  when  calling  our  toll-free 
technical  support  hotline)  and  esta- 
blished a network  of  local  dealers 
to  serve  as  Independent  Peachtree 
Suiqxtrt  Centers. 

Q.  What  does  Ifeachtree  Complete 
include? 

A.  1.  Eight  Integrated  Software 
Modules: 

•General  Ledger  •Soxainu  Receivable  eSales  Invoking  •Accounts  riryable 
•Inventory Control  •FixedAssets  •JobCosl  •Rayroll 

2.  An  Installation  Guide  to  lead  you  step  by  step  through  our  simple 
installation  procedure 

3.  An  Accounting  Primer,  written  for  Peachtree  users  by  an  industry 
expert,  to  expl^  accounting  concepts. 

4.  'Pitorials  on  each  module  with  sample  data  to  make  learning  easier. 

5.  A complete  Reference  Library  with  detailed  instructions  in  plain 
English  on  all  software  functions. 

Q.  Is  Peachtree  Complete  really  the  same  product  that  used  to  seU  for 
feo  per  module? 

A.  iWhtree  Complete  is  basically  the  same  accounting  system  that  both 
Peachtree  and  IBM  sold  for  about  15,000  but  with  substantial  Improve- 
ments in  function  and  presentation. 

With  more  than  150,000  users  to  its  credit,  Ifeachtree  Complete 
has  been  the  PC  World  Qass  Winner  in  its  category  for  two  of  the  last 
three  years. 

Q.  What’s  the  difference  between  Pachtree  Complete  and  the  169  95 
systems? 

A.  Peachtree’s  system  is  called  Complete  because  it  contains  the  eight 
most  needed  accounting  packages  (including  payroll)  and  all  reference 
materials  for  one  price  R^ember,  it  was  designed  as  a S4,800 

Call  Now  to  Order  or  for  a Dealer  Near  libu 

1-800-247:3224 

In  Georgia,  call  1-404-564-5800 


accounting  software  system. 

The  169  95  systems,  on  the  other  hand,  are  incomplete  They  were 
designed  to  sell  for  169  95  and  require  the  purchase  of  additional  modules 
to  be  comparable— payroll,  149.95  more;  tutorials,  J19.95  each;  etc. 
Everything  is  a la  carte 
Q.  How  soon  will  I outgrow  the  system? 

A.  Peachtree  Complete  handles  revenues  up  to  121,000,000,  so  only  the 
largest  companies  will  outgrow  the  system.  The  aUlity  to  process  data 
for  an  unlimited  number  of  companies  is  one  of  the  system’s  biggest 
selling  points. 

An  optional  multi-user  module  soon  to  be  available  allows  Peachtree 
Complete  to  be  installed  In  a local  Area  Network.  And  Peachtree  Data 
Query,  for  just  1199,  lets  you  quickly  transfer  your  accounting  dala 

to  many  popular  spreadsheets  and 
databases,  as  well  as  produce 
custom  reports. 

Q.  What  if  I’m  not  satisfied  with 
Peachtree  Complete 
A.  When  you  purchase  Peachtree 
Complete  directly  from  Ifeachtree 
Software,  you’re  protected  with 


,50-Dav  Monev  Back  Guarantee 


(an  option  even  the  most  otpensive 
accounting  products  don’t  offer). 

If  you’re  not  satisfied,  simply 
return  the  complete  product  in 
saleable  condition  within  30  days 
and  your  purchase  price  will  be 
promptly  refunded." 

MfoWbrld  Report  Card 

"Superb  value,  easy  to  use,  good 
manuals . . rate  Peachtree’s  Complete  Business  Accounting  System  an 


otcellent  value" 


-Richard  Morochove,  htfoVbrU  Review  Board. 


Forms  Direct  from  Peachtree 

Knjoy  itK*  c-onvcnicncc  und  economy  of  buying  your  accounting 
forms  dimi  from  Pt*achiitt’  S4)ftwm\'.  (iuuntntcxxl  compatihiliiv 
Call  l•AOO-993•6485  to  order  forms 


Conpare  Featvre  for  Feature: 
Gcnenl  leJgtr 

* PndeAned  ^ 2S.OOO  user-deflned  Chat 
of  Aoniftls 

• Repadng  loumal  entries 

* Contnd  report  audii  tni) 

AccoMti  lecehraMe/lmoking 

• Open  item  or  balance  fcrwatj  cxBKxiKn 

* Uplo  12,000aisloineis 

• SIniulaneaus  updatng  of  Inventory  aid 
A/K  daa  Ales  a ttme  of  Invoice  en^ 


• Selection  of  invoices  for  payount  based  on 
user-defined  fAsoouni  & due  dates 

• Uplo  H. 000 vendors 

• Cash  requirements  forecasting  by  due  dar 

• Checks  prinied  with  detailed  stub  lisUng 
invoices  paid 


• Supports  avenge,  last  pun-hast-  and  standard 


costing  methods 

• Up  to  21 .000  inventory  items 

• Automatic  pricing  with  3 levels  for  cadi  item 

WaedAaaelM 

• $ propeny  and  8 asset  dasstfkation  caiegorta 

• 5 diftmtt  methods  of  figuring  depredation 

Job  Coal 

• Hade  oost  and  profitafaiUty  on  a |ob-by-iab  basts 
« Compares  estmuaed  costs  with  aoual  costs  for 

spe^  tasks 

Fayrol 

• ^t-in  oinati  year  Uerai,  sate,  dty  and 
county  tax  taUes  for  dl  50  states. 

• Automatic  feder^ . state,  dty  and  oourvy 
withholding  calculations 

• Suppora  hwrty,  sataried,  oommlsston  or 
draw-agalnst-commission  pay  types 

• Processes  up  lo  3.900  employees 

• L'pdates  published  regularty  by  Pnehtree  Software 


RequiRS  MMXK/PC-DOS  version  2.0  or  Mghcr  wkh  128K  of  RAM.  For  tme  with  the 
IBM*  PC.  PC  XT,  PC  AT  and  cornpadilca.  and  Personal  Sysicin/2.  IBM  la  a reglwcred 
trademark  and  Pcraonal  SyneBi/2  la  a tndcmatk  of  losematioaal  Budneas  MacUno. 

*A  120  fotoddng  fee  wiO  apply  If  dMc  bag  is  opened 

Tb  Order  By  Mail  Send  tl99  plus  112.50  Shipping  to; 

Peachtree  Sof^are 

4355  Shackleford  Road.  Dept.  PCM  092.  Norcross.  GA  30093 
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Everything  for  1-2-3. 
The  only  thing  for 
everything  efe. 

If  you're  thinking  about  which  “Post-it  Note”  program 
to  buy,  stop  thinking.  SmartNotes  Version  2 b^ts  the 
competition  hands  down. 

Important  new  features  make  SmartNotes™ 
Version  2 the  best  note  program  for  1-2-3.  And 
SmartNotes  is  the  only  note  program  that  works 
with  all  your  software.  Here's  absolutely  no  reason 
to  use  anything  else. 

If  you’ve  already  bought  a note  program,  keep 
reading.  For  a limited  time  you  can  take  advantage 
of  a very  special  trade-in  offer  and  get 
SmartNotes  instead! 


W1MB1V86 

PRODUCT 
O F T H E 

YEAR 


What  if  you  had  to  push  a button  to  see  those  little 
yellow  notes  on  your  paperwork?  That  would  be 
crazy!  And  yet,  every  competing  note  program 
expects  you  to  push  a button  to  look  for  notes 
on  your  screen.  Think  about  that.  You  need  to 
remember  to  look  for  reminders.  Only 
SmartNotes  Version  2 has  automatic  note  pop-up. 

And  what  if  those  little  yellow  notes  could 
only  stick  to  ledger  paper?  C'mon!  But  only 
SmartNotes  lets  you  attach  notes  to  word 
processing  documents,  database  and  accounting 
records,  directories,  program  listingsAND  1-2-3. 


Just  because  SmartNotes  works  with  all  your 
sofhrare,  don’t  think  it  foils  short  on  1-2-3. 
Version  2 is  tightly  integrated  with  1-2-3  so  notes 
always  stay  securely  attached.  If  you’re  a 
power-user,  you’ll  appreciate  exclusive 
SmartNotes  features.  Like  the  ability  to  attach 


notes  to  1-2-3  database  records.  And  conditional 
notes  that  pop  up  only  if  a test  is  satisfied.  And 
compatibility  with  other  Lotus  add-on  programs. 
There  is  simply  no  better  way  to  annotate 
1-2-3  worksheets. 

New  features  in  Version  2 make  it  remarkably 
easy  to  use.  Picture  this:  You’ve  just  finished 
noting  assumptions  in  1 -2-3  and  you  switch  to 
your  word  processor.  You  bring  in  a proposal  and 
PRESTO,  a note  pops-up.  No  buttons  to  push. 

No  commands  to  remember.  And  you  don’t  need 
to  fitss  with  note  files.  Everything  is  automatic. 

SmartNotes  runs  on  any  IBM  PC,  XT,  AT, 

P&/2  or  compatible.  $79.95.  Not  copy  protected. 

Trade-in  Offer 

We  want  everybody  to  slandaidize  on 
SmartNotes  \btsion  2.  If  you  already  own  a note 
program,  here’s  a big  incentive  to  switch:  Thm 
12/31/87,  you  can  trade  in  your  old  note 
program  for  SmartNotes  Version  2 and  SAVE 
$60.  Note-lt,'"  Cell  Noter,™  Noteworthy,™ 
even  an  old  version  of  SmartNotes.  Just  send  us 
your  original  diskette  along  with  $20.  If  you’re 
trading  in  an  old  version  of  SmartNotes  and  you 
can  show  proof-of-purchase  after  3/1/87,  the 
upgrade  is  absolutely  free. 

Distributed  to  dealers  tbmugb  Ingram.  Kmfil.  MkroD, 

Sofisel and Scfiuvre Resource.  Dist  i/isatrademafiqfJM. 


■ To  purchase  SmartNotes: 

Pleasesendme copies  of  SmartNotes  Ver  2 

at  $79-95  each  plus  $3-75  shipping  ($12  outside  USA 
and  Canada).  MA  residents  a^  5%  sales  tax. 

■ To  trade  in  your  old  note  program; 

1 want  to  trade  in  my  old  note  program  for 
SmartNotes  Ver  2.  Here  is  how  I qualify:  (check  one) 

□ I’ve  enclosed  my  original  diskette  along  with  $20 
(MAresiderasadd5%  tax.  Rosonics  pays  shipping.) 

□ 1 qualify  for  a foee  upgrade  because  I purchased 
an  earlier  version  of  SmartNotes  after  Vl/87. 
(Include  diskette  and  ptoof-of-puidiase.) 

l^yment:  VISA  MC  AMEX  Diners  Check 


1b  Older,  mall  coupon  or  call  toU-fiee 
In  MA  800-447-1196.  NaUonally 

800-445-3311 

Ppersonicscokpokation 
2352  MAIN  STREET 
CONCORD.  MA  01742 
617 -897 -1575 
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FonnTool2.01  Crafts  Customized  Form 


HANDS  ON 


BY  MITT  JONES 

Looking  for  a way  to  make  that 
new  laser  printer  earn  its  keep? 
Ditch  those  expensive,  special- 
order  business  forms  and  pick 
up  a copy  of  FormTool.  This 
latest  version  of  the  popular 
forms  generator  from  BLOC 
Development  Corp.  gives  you 
the  features  you  need  to  produce 
high-quality,  low-price  forms. 

You  couldn't  ask  for  a bet- 
ter-looking program  design.  An 
appealing  use  of  color  (if  you 
have  it)  makes  the  package  a 
pleasure  to  learn  and  use,  and 
the  screen  layout  as  a whole  is 
informative  and  attractive. 

FormTool  gives  you  several 
ways  to  draw  forms.  At  the  most 
basic  level,  you  can  draw  man- 


You FormTool  uimmumls  via  keyhtHird  vombinulions  oronruf  twvmrnus. 


ually.  trailing  a line  behind  the 
cursor  as  you  move  it  about  the 
screen.  More  often  than  not.  I 
used  the  ea.sy-lo-remcmbcr  line- 


drawing function-key  com- 
mands. 

Unlike  many  competitors, 
FormTool  automatically  joins 


intersecting  lines  into  right  an- 
gles, orTs,  rather  than  requiring 
a joining  command. 

You  fill  out  forms  by  typing 
directly  into  areas  you’ve 
marked  for  fill-in.  by  merging 
data  from  a FormTool  list  file, 
or  by  merging  data  from  a 
.DBF,  -DIF,  or  ASCII  file.  An 
ingenious  linking  procedure 
makes  loading  .DBF  files  into 
FormTool  list  files  a breeze. 

BLOC  Development  is  bun- 
dling  FormTool' s Greatest 
Hits — a variety  of  predesigned 
forms — with  FormTool  at  no 
extra  cost  until  year's  end. 

List  Price:  FormTool,  Version 
2.01 . $95;  FormTool' 5 Greatest 
Hits,  $29.  Requires:  256K  RAM, 
(wo  disk  drives.  DOS  2. 1 or  later. 
Not  copy  protected.  BLOC 
Development  Corp.,  1301  Dade 
Blvd..  Miami.  FL  33139-9990; 
(800)  231-1149. 
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PuttmgYour 

WiHdPerfect 

OnaLeash 


HANDS  ON 


BY  EDWARD  MENDELSON 

MousePerfect  is  a mouse  driver 
that  tricks  WordPerfect  into 
thinking  it  was  designed  to  be 
used  with  a mouse  all  along. 

With  MousePerfecl’s  prod- 
uct installed.  WordPerfect  uses 
all  its  normal  keyboard  com- 
mands for  entering  text.  But 
when  you  .start  to  review  and 
edit  your  work,  the  mouse  lets 
you  scurry  through  files  and  ma- 
nipulate text  more  easily  than 
you  could  at  the  keyboard. 
MousePerfect  lets  you  perform 
block  operations — normally  the 
most  awkward  feature  of  Word- 
Perfect— through  efficient  and 
intuitive  movements.  It  pro- 
vides precision  cursor  control 
and.  unlike  many  mouse  driv- 


ers, never  lets  the  mouse  take 
you  places  where  you  don't 
want  to  go. 

MousePerfect  gives  access 
to  all  of  WordPerfect'^  func- 
tions from  its  main  menu,  so 
you  can  forget  about  the  key- 
board template.  An  installation 
program  lets  you  change  (he 
cursor  speed  as  you  become 
more  adept  at  mouse  maneu- 
vers. It  also  adjusts  the  program 
for  different  features  of  Word- 
Perfect, Versions  4.1  and  4.2. 
You  can  uninstall  the  driver  at 
any  time. 

Many  mouse  manufacturers 
(although  not  Microsoft)  throw 
in  primitive  drivers  for  Word- 
Perfect. MousePerfect  is  differ- 
ent. It's  precise,  elegant,  and 
perfectly  integrated  with  the 
program  itself. 

List  Price:  MousePerfect,  Version 
2.02.  $30.  Requires:  Microsoft- 
compatible  mouse  such  as 
LogiMouse  and  PC  Mouse. 
WordPerfect,  Version  4. 1 or  4.2. 
Not  copy  protected.  MousePerfect 
Inc..P.O.  Box  367.  Clarkston.  GA 
30021 ; (800)  628-2828.  ext.  564. 
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Do-tt-Yourself  E-Mail 


HANDS  ON 


BY  BARBARA  KRASNOFF 
PC-TelePost,  from  Coker  Elec- 
tronics. is  an  elegantly  simple 
communications  program  that 
will  help  you  set  up  an  electron- 
ic mail  system  with  little  fuss  or 
bother. 

The  program  is  so  automated 
that  after  you  have  specified 
which  text  or  binary  files  you 
wish  to  .send  and  when,  you  can 
leave  it  alone.  Once  invoked, 
PC-TelePosl  goes  first  to  its 
main  menu,  waits  a couple  of 
minutes  for  any  commands,  and 
then  passes  to  automatic 
send/receive  mode.  A Mailbox 
screen,  which  is  visible  while 
the  program  is  waiting  for  calls, 
shows  all  files  that  have  been  re- 
ceived or  sent  or  are  scheduled 
to  be  sent  at  a later  time. 

When  you’re  ready  to  trans- 
mit a file,  the  program  walks 
you  through  a series  of  fill-in- 
the-blank  choices,  including  the 
filename,  the  time  you  wish  the 


message  to  be  sent  (which  can 
be  chosen  from  a menu  or  speci- 
fied by  the  user),  and  the  name 
of  the  recipient(s)  and  the  send- 
er. The  recipient  can  be  an  indi- 
vidual or  a distribution  mailing 
list,  and  is  either  chosen  from  an 
on-line  phone  directory  or  typed 
indirectly.  You  can  also  specify 
an  Access  ID  (for  security)  and 
a Subject.  PC-TelePost  will 
check  itself  every  5 minutes  to 
see  if  any  messages  are  sched- 
uled to  be  sent. 

Of  course,  many  communi- 
cations packages  today  come 
with  the  ability  to  automatically 
send  and  receive  mail.  But  if 
your  company  needs  a good, 
fa.st  e-mail  system,  it  would  be  a 
pity  to  ignore  such  an  efficient 
and  inexpensive  product. 

List  Price:  PC-TelePost,  $75. 
Requires:  256K  RAM,  one  disk 
drive.  Hayes-compatible  modem. 
DOS2.0or  later.  Not  copy 
protected.  Coker  Electronics.  San 
Mateo,  CA  94402;  (415)  573-5515. 
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Ifow  Eureka:  The  Solver 
instantly  solves  equations 
that  nsed  to  keep  you 
ip  all  night 

The  state-of-the-art  answer  to  any  of  your 
scientific,  engineering,  financiai,  aigebraic, 
trigonometric,  or  calculus  equations  = 

Eureka:  The  Soiver- 


Eureka  instanUy  solved  this  Physics  equation  by  immediately  calculating  how  much  work 
is  required  to  compress  isobarically  2 grams  of  Oxygen  initially  at  STP  to  Vi  its  original 
vofume.  (n  !icience.  Knglneeri/ig.  Finance  and  any  application  involving  equations.  Eureka 
gives  you  the  right  answer.  r/gAf  now! 


Eureka  can  solve  most 
equations  that  you're 
likely  to  meet.  So  you 
can  take  a mathematical 
sabbatical. 

Most  problems  that  can  be 
expressed  as  linear  or  non- 
linear equations  can  be  solved 
with  Eureka.  Eureka  also  han- 
dles maximization  and  minim- 
ization. plots  functions,  gener- 
ates reports,  and  saves  you  an 
enormous  amount  of  time. 

Eureka  instantly  solves 
equations  that  would've  made 
the  ancient  Greek  mathemati- 
cians tear  their  hair  out  by 
the  square  roots— and  it's  all 
yours  for  only  $167.00. 


It's  easy  to  use 

Eureka:  The  Solver 

1.  Enter  your  equation  into 
the  fuli-screen  editor 

2.  Select  the  “Solve" 
command 

3.  Look  at  the  answer 

4.  You're  done 

You  can  then  tell  Eureka  to 

■ Evaluate  your  solution 

■ Plot  a graph 

■ Generate  a report,  then 
send  the  output  to  your 
printer,  disk  file  or  screen 

■ Or  all  of  the  above 


You  can  key  In: 

& A tormula  or  formulas 
A series  of  equations— and 
solve  for  all  variables 

B!  Constraints  (like  X has  to 
be  < or  = 2) 

S'  A function  to  plot 

0 Unit  conversions 

0 MaxImIzaUon  and  minimi- 
zation problems 

0 Interest  Rate/Present  Value 
calculations 

[?  Variables  we  call  "What 
happens?,"  like  "What 
happens  If  I change  this 
variable  to  21  and  that 
variable  to  27?" 


Merely  difficult  prob- 
lems Eureka  solved  virtually 
instantaneously;  the  almost 
impossible  took  a few 
seconds. 

Stephen  Randy  Davis.  _ _ 
PC  Magazine  "" 


Eureka:  The  Solver 
includes 

s’  A full-screen  editor 

S'  Pull-down  menus 

5 Context-sensitive  Help 

6 On-screen  calculator 
Automatic  8087  math 
co-processor  chip  support 
Powerful  financial 
funaions 

S'  Built-in  and  user-defined 
math  and  financial 
functions 

^ Ability  to  generate  reports 
complete  with  plots  and 
lists 

^ Polynomial  finder 
Inequality  solutions 


BUYONE 

GETONE 

FREE/ 


Buy  erther  Turbo  Sasic* 
or  Eureka  from  8/1/67 
through  9/30/67  and  gat 
your  choico  of  seiectod* 
Borland  product  Irae! 

See  your  dealer  lor 
details  or  cal  Borland 
Customer  Service  at 
(406)436-8400. 


‘Onir  inekidM  SUMQck,*  StvtrKty,*  Vbo  UtfUnme,*  mi 
bHUo  PatcaP  (Mar  ««U  whtia  pratMaU  Uy  law 


MMumib  lystm  wgulreMiett:  For  the  lEM  PS/2* 
and  lie  IBM*  and  Compair  lambes  oi  personal  compu- 
ters and  al  100%  compatibies  PC-OOS  (MS-DOS*)  20 
wi  later  384K 

Etf  eka  The  Solver  is  a trademark  ol  BorWid 
iniemalional.  Inc 

Copyright  1967  Borland  international  Bi-ii4S 


For  the  dealer  nearest  you 
or  to  order  by  phone 

Call  (800)  255-8008 

BORLAND  In  CA:  (800)  742-1133: 

iNTtftNATioNAt  Ip  Canada:  (800)  237-1 136 
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PC  UPDATE 


edited  by  Peggy  Gavan 


IBM  PC 

Coo¥ertiUe 

Models 


IBM  Corp.  has  replaced  the  supertwist  LCD 
screen  on  the  PC  Convertible  for  a second 
time.  The  third  display  for  the  laptop  is  backlit 
and  can  be  easily  read  in  dark  areas.  The  origi- 
nal PC  Convertible  Model  1 and  Model  2 can 
be  outfitted  with  the  new  screen  and  a more 


Toshiba  73100 


powerful  power  supply  for  $350.  Because  of 
the  higher  power  demand . the  Model  3 has  a 
battery-recharge  life  of  about  4 hours,  instead  | 
of  the  7 on  the  Mtxlcls  I and  2.  Retail  price  of 
the  Mixlel  3 is  SI  .695;  IBM  has  cut  the  price  of  j 
the  Model  2 to  $1 .395.  i 


Toshiba  America  has  announced  a new  pro- 
gram that  allows  the  owners  of  the  T3I00  por- 
table computer  to  upgrade  their  machines  from 
a 10-megabyie  to  a 20-megabyte  hard  disk.  The 
upgrade  price,  which  includes  installation,  a 
new  disk  controller,  and  an  updated  BIOS,  is 
$780.  To  schedule  purcha.se  and  installation, 
customers  should  call  Toshiba  America  at 
(415)786-9007. 


Okidata 
Microline 
Dot  Matrix 
Printers 


MathPlan 


Okidata  has  dropped  the  prices  on  five  of  its  dot 
matrix  printers,  l^e  Microline  192  Plus  is  now 
$449.  down  from  $499.  and  the  Microline  193 
Plus  is  $649.  a reduction  of  $100.  Prices  on  the 
Microline  292.  293.  and  294  were  cut  by 
$100.  to  $300.  Okidata.  Mount  Laurel.  N.J.; 
(609)  235-2600. 


WordPerfect  Corp.  has  changed  the  name  of 
MathPlan  to  PlanPerfect.  The  new  version, 
priced  at  $395,  has  increased  calculation  speed 
and  the  ability  to  convert  worksheets  to  Word- 
Perfect. Versions  4. 1 and  4.2.  The  update 
costs  $15  for  registered  users.  WordPerfect 
Corp..  Orem.  Utah;  (801)  227-4000. 


Backup 

Master 

Version  2 J 


SaiartKarSJ, 

SmartPriat 


Cast  Word  11 


Microsoft 
Chart  3.0 


HIBBICF; 


Backup  Master,  Version  2.2.  features  a new 
high-speed  backup  program,  enhanced  error 
correction  techniques,  and  a preview  di.splay. 
Registered  users  of  Backup  Master  can  upgrade 
to  Version  2.2,  priced  at  $89.95.  by  sending 
$13.50  and  a copy  of  their  original  disk  label  to 
Intersecting  Concepts,  Thousand  Oaks,  Calif.; 
(805)373-3900. 


SmartKey.  Version  5.2.  has  several  new  en- 
hancements. including  conditional  and  con- 
text-sensitive macros  and  pop-up  custom  bar 
menus.  The  new  version,  priced  at  $69.95,  is 
being  bundled  with  the  SmartPrint  printer 
macro  program,  usually  priced  at  $29.95.  Reg- 
istered users  can  upgrade  for  $20.  Software  Re- 
search Technology.  Los  Angeles,  Calif.;  (213) 
737-7663. 


Easy  Word II,  priced  at  $49.95.  has  replaced 
the  Easy  Word  word  processor.  The  new  re- 
lease includes  windowing,  macro  processing, 
and  a 90.000-word  dictionary.  Registered  users 
can  update  for  $19.95.  Dac  Software.  Dallas, 
Tex.;(214)458-0038. 


Microsoft  Chart,  Version  3.0.  adds  enhanced 
image  control,  new  analytical  tools,  LAN  sup- 
port. and  built-in  mouse  support.  Included  with 
these  new  features  arc  three-dimensional  ef- 
fects for  bar.  column,  line,  and  pie  charts,  and 


Composition  of  Factory  Overhead 


Microsuft  Chan.  Version  S.O.  ttdtls  enhanced  image  conind. 
featuring  3-D  effects  for  bar,  ctdumn.  line.  <md  pie  charts. 


increased  statistical  capabilities.  Version  3.0  is 
priced  at  $395;  upgrades  are  $75  for  registered 
users.  Microsoft  Corp..  Redmond.  Wash.; 
(206)  882-8080. 


Quadram  Corp.  has  lowered  the  price  of  its  Mi- 
crofazer  VI  six-port  printer  sharer  by  $300,  to 
$695.  Quadram  Corp.,  Norcross.  Ga.;  (404) 
923-6666  . . . Salinon  has  slashed  the  prices 
on  Namer  and  Headliner  by  up  to  $300.  The 
programs,  originally  priced  at  $295  and  $495. 
respectively,  now  cost  $99  each.  Salinon.  Dal- 
las, Tex.;  (800)  722-0054. 
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by  Jonathan  Matzkin  j 


Univation  Harnesses  the  Power  of 80386 
For  the  UfeServer  Network  File  Server 

The  speed  and  32-bit  data- 


cninching  power  of  80386  PCs 
make  them  ideal  for  use  as  file 
servers  in  demanding  network 
environments.  Univation  has 
introduced  the  LifeServer  386, 
a I6-MHz.  80386  file  server 
that  Univation  sells  with  its 
UfeNei  local  area  network  oper- 
ating system. 

The  LifeServer  386  is  sup- 
plied with  eight  PC-compatible 
expansion  slots — two  32-bit, 
five  16-bit,  and  one  S-bit.  The 
$4,600  basic  system  unit  (in- 
cluding networking  software) 


Unixtilitm's  Li/r5rr\-er  JS6  brings  ihe 
ptmxr  uf  the  fiOJ86  miemprtH-essor  to  a 
netHifrk  file  serxxr. 


also  comes  with  one  serial  and 
one  parallel  port.  With  75  me- 
gabytes of  hard  disk  storage,  the 
system  sells  for  $10,595.  With 
150  megabytes,  suggested  list 
price  is  $14,195.  The  system 
can  support  two  floppy  disk 
drives,  a tape  backup,  and  two 
hard  disk  drives.  The  Life- 
Server  386  is  compatible  with 
Univation’s  LifeLink  Ethernet 
cards  and  UPCflP  software, 
which  provides  TCP/IP  proto- 
cols. 

Univation  says  its  LifeNet 
LAN  operating  system  com- 
bines file  server  and  database 
server  software  and  processes 
index  Hies  at  the  network  serv- 
er. instead  of  at  individual 
workstations.  This  rescues  traf- 
fic on  the  network,  improves  re- 
sponse time,  and  accommo- 
dates more  users  with  no 
adverse  impact  on  performance, 
according  to  Univation. 

List  Price:  The  LifeServer  386 
with  UfeNei  network  operating 
system  sortwarc.  S4.6(X);  with  75 
megabytes  of  hard  disk  storage. 
$10,595;  with  150  megabytes, 
$14,195.  Univation  Inc..  1231 
California  Circle,  Milpitas.  CA 
95035;  (408)  263- 1 2(K). 
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Matchmaker  Links  PC 
To  External  Disk  Drive 
For  Apple  Macintosh 

It  won't  make  the  PC  and  the 
Mac  into  buddies,  but  the  $149 
MatchMaker.  from  MicroSolu- 
tions  Computer  Products,  will 
interface  an  IBM  PC  with  a 
standard  external  Macintosh 
disk  drive. 

You  can  display  the  directo- 
ry of  a Mac  floppy  disk  on  a PC, 
copy  files  to  and  from  the  disk, 
view  a Mac  text  file,  initialize 
blank  disks  in  Macintosh  for- 
mat. and  delete  files. 

The  MatchMaker  software 
senses  the  type  of  Macintosh 


floppy  disk  inserted  and  sup- 
ports both  single-  and  double- 
sided lloppy  disks.  Subdirector- 
ies (folders)  arc  supported  in 
hierarchical  file  system  disks. 

The  Matchmaker  add-in 
card  fits  into  a half-size  PC  ex- 
pansion slot. 

List  Price:  MatchMaker.  $149. 
Requires:  i92K  RAM.  external 
Macintosh  disk  drive  with  cable, 
half-size  expansion  slot.  DOS  2.0 
or  later.  Software  not  copy 
protected.  MicroSolutions 
Computer  Products.  I32W. 

Lincoln  Hwy..  DcKalb.  IL6()1 15: 
(815)756- .3411, 
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Add-in  Board  Expands 
Memory  of  Laserjet  11 
And  Canon’s  LBP-811 

Add-in  memory  for  the  Hew- 
lett-Packard Laserjet  II  printer 
is  now  available  from  Pacific 
Data  Products.  The  expand- 
able 1-2-4  memory  board  ($295 
without  memory)  fits  into  the 
LaserJet  ll'sexpansion  .slot. 

The  board  accepts  either 
256K-bitor  I -megabit  chips 
and  can  be  configured  with  up  to 
4 megabytes  of  expansion  mem- 


ory. Boards  can  be  upgraded  at 
any  time,  up  to  the  4-mcgabytc 
memory  limit.  Pacific  Data 
Products  also  sells  a line  of 
memory  boards  for  the  Canon 
LBP-81 1 )a.scr  printer. 

IJsI  Price:  1-2-4  board  for  LaserJet 
II  without  RAM.  $295;  with  1 
Mbyte  RAM.  $395;  with  2 Mbytes. 
$895;  with  4 Mbytes.  $1,595. 
Pacific  Data  Paxlucis.  8525  Arjons 
Dr. . Suite  M.  San  Diego.  CA 
92126.(619)549-0922. 
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HOT  PROSPECT 


New  Line  of  386  PCs  Breaks  Through  16- 
MHz  Barrier  and  Features  Phoenix  BIOS 


Adwttced 
Logic 
Research 
has 

inmniuceJ 
a line  of 
HOJSbPCs 
running  at 
20  MHz.  The 
systems  support 
either  the  80287 
math  coprocessor 
at  10  MHz  or  the 
80387  math  chip  at  16  MHz. 


The  80386  clock  speed  derby 
has  officially  started.  Ad> 
vanced  Logic  Research  has  in- 
troduced the  first  20-MHz,  386 
PCs.  which  may  leave  i6-MHz 
386  machines  choking  in  (he 
dust.  IBM's  20-MHz  Model  80 
is  due  out  later  this  year. 

Four  basic  configurations 
will  be  .sold.  The  $2,495  ALR 
386/220  Model  10  includes  1 
megabyte  of  80-nanosecond. 
32-bil  RAM,  expandable  to  2 
megabytes  on  the  motherboard. 
A 1.2-megabyte  floppy  disk 
drive  is  included,  in  addition  to 
serial  and  parallel  ports.  The 
system  has  eight  expansion  slots 
and  a 1 0 1 -key  keyboard. 

At  $4,485.  the  Model  40 
adds  a 40-megabyte,  30-milli- 
second-access  hard  disk  drive 
and  a ful  1 2 megabytes  of  RAM . 


EMS  and  EEMS  software  is 
provided,  along  with  32-bit  disk 
caching  and  Vdisk  programs. 
The  $5,185  Model  80  has  a 70- 
megabyte  hard  disk  drive,  and 
the  lop-of-ihc-line  Model  130 
packs  a 1 30-megabytc  hard  disk 
drive. 

List  Price:  ALR  386/220  Model 
10.  $2,495;  Model  40.  $4,485; 
Model  80.  $5. 1 85;  Model  130, 
$7,794.  Advanced  Logic  Re.search 
Inc.,  lOChrysler.  Irvine. CA 
92718;  (714)581-6770. 
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Leading  Edge  Hardware  Poised  for  Move 
Into  the  80286 PC  Arena  with  ModeiDZ 


Leading  Edge  Hardware 
Products  was  one  of  the  first  to 
provide  a low>cost.  high*quali- 
ty«  and  truly  compatible  alterna- 
tive to  the  Big  Blue  PC.  Now 
Leading  Edge  has  announced 
that  its  long-awaited  80286  PC 
will  be  available  to  complement 
its  popular  Model  D. 

The  Model  D2  has  an  80286 
processor  running  at  6, 

8.  and  10  MHz.  It  costs 
$1,495  with  a single 
1.2-megabyte  floppy 
disk  drive,  and  $1,995 
in  a 30-megabyte  hard 
disk  configuration.  A 
floppy  disk  drive  con- 
troller is  built  into  the 
motherboard  and 


Leading  Edfe’s 
Model  D2  is  a cwigyleit 
30-megabyie  286  PC 
with  monitor 
and  monochrome 
graphics  capetbility 

for$i.99S. 


supports  360K-byte  and  1.2- 
megabyte  5'/4-inch  disk  drives, 
as  well  as  720K-byte  3‘/!-inch 
microfloppy  drives.  The  system 
comes  standard  with  640K 
bytes  of  RAM , vdiich  can  be  ex- 
panded to  I megabyte. 

The  Model  D2's  automatic 
mode-switching  graphics  adapt- 
er supports  EGA,  CGA,  MDA, 


and  Hercules  monochrome 
graphics  standards.  The  system 
comes  with  serial  and  parallel 
ports  and  a battery-backed-up 
clock/calendar.  The  expansion 
bus  has  six  IBM  PC-compatible 
slots.  A 200-watt  power  supply 
is  staiKlard. 

Its  “positive-click”  key- 
board was  a distinguishing  fea- 
ture of  the  original  Model  D, 
and  the  Model  D2  offers  the 
same  feel  in  an  updated  101 -key 
layout.  The  D2  comes  with  a 
12-inch  (diagonally  measured) 
monochrome  monitor. 

Leading  Edge  offers  its  new 
removable  hard  disk  system  as 
an  option.  The  half-height  disk 
drive  ($995  when  sold  separate- 
ly. including  two  disk  car- 
tridges) uses  Bernoulli  technol- 
ogy to  read  and  write  to  20- 
megabyte  disk  cartridges. 

Lisi  Price:  Model  D2.  $1 .495:  with 
30-Mbytcharddisk.$l.99S. 
Leading  Edge  Hardware  Products 
Inc. . 225  Turnpike  St..  Canton, 

MA  0202 1 ; ( 800)  USA-LEAD. 
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Going  Mobile:  Adapter 
For  Portable  III  Runs 
Off  Automobile  Battery 

The  Compaq  Portable  111  blow.s 
away  most  other  portables,  but 
it's  hobbled  by  its  limiting  pow- 
er cord.  The  $295  Adaptalll 
battery  adapter,  from  Product 
R&D  Corp..  allows  the  Porta- 
ble 111  to  run  off  a car  battery. 
You  simply  plug  the  Adaptalll 
into  a cigarette  lighter  recepta- 
cle and  into  the  AC  power  sock- 
et of  the  Portable  111. 

For  completely  portable  ap- 
plications. the  company  sells  a 
rechargeable  baiterj'  pack. 

List  Price:  Adaplalll.  $295. 
Requires:  Compaq  Portable  111  and 
either  car  cigarciie  lighter 
receptacle  or  battery  pack.  Pnxiucl 
R&DCorp..  1 194  Pacific  St.. 

#201 . San  Luis  ObisfK).  CA  9340 1 : 
(805)546-9713. 
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The  52V5  Adupitilll  gives  Crmipotf  Portable  HI  users  some  freedom  from  AC  power 
4Halii\.  The  adapter  allows  u\e  of  a car  cigarette  lighter  asa  power  source. 


The  573  Verii.slack  Printer  Stand  allows 
desk  placement  of  a printer  without  un\ 
loss  of  desk  siHice 


Vector's  Novel  Printer 
Stand  Frees  Up  Desk 
And  Organizes  Cables 

With  desk  space  at  a premium  in 
mo.si  offices,  the  $75  Vcrtisiack 
Printer  Stand,  from  Vector, 
could  prove  useful.  The  stand 
can  sit  on  lop  of  an  IBM  PC  and 
holds  an  8()-column  printer  in  a 
vertical,  small-footprint  ar- 
rangement. 

All  popular  8()-column 
printers  will  fit.  Vector  says. 

Slots  in  the  shelves  and  base 
of  the  stand  acettmmodale  print- 
er paper,  powcrcords.  and  com- 
puter cables.  The  printer  stand 
can  be  mounted  over  a comput- 
er's monitor  or  off  the  side  of  a 
desk,  or  fastened  to  a wall  or 
partition. 

Lis!  Price:  Venislack  Printer 
Stand.  $75.  Vector.  50  Airport 
Pkwy..  #64.  San  Jose.  CA  951 10; 
(408)947-4621. 
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Silicon  1-800-354-733gyf^t 
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with  System 
A or  B Only 


$ 
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WHh  System 
CorDOnty 

PC/AT 


Wt¥tTEMS  TURBO  PC/XT 
256K  Memory,  360K  Brand  Name  Floppy  Drive, 
^ 135  Watt  Power  Supply  Slide  Case, 

, AT  Style  Keytward,4'10MHz  dock  Sp^, 

(Key^rd  Selectable},  8 Expirraion  Slots 


m 


S-10  MHz  SwHcMile,  St2K  RAH  Ezpandabto 
to  1MB  on  Modwrboinl,  a 1 JHB  Ropiiy  Drive, 
192  Walt  Power  Supply,  Dual  Hard  Drive 
A Floppy  Controllor  Card,  AT  Style  Keyboard 
and  dodi/calandar  witb  Batteiy  Back-up. 
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Whafeitlikstolap 
the  power  of  the 
Primavem  Project  Planner? 


Duck  soup.  Piece  of  cake.  Easy  as  pie. 

That’s  what  users  are  saying  about  the 
newest  version  of  the  most  powerful 
project  management  software  ever  created 
for  the  PC. 

We  didn’t  sacrifice  capability.  In  fact,  we 
added  much  more. 

But  we  combined  Primavera’s  extraordi- 
nary power  with  one  very  important  extra 
ingredient. 

Simplicity. 

It  takes  a whole  lot  less  to  do  a whole  lot  more 

Scheduling  is  easier  and  faster.  Activities 
can  be  identified  whatever  way  you 
like— letters,  numbers  or  both.  Pred 
ecessors  and  successors  are  shown 
in  a single  screen.  Scheduling  recal- 
culations take  only  a single 
keystroke. 

Resource  management 
and  cost  control  are  easier 
too.  You  can  level  up  to 
40  resources  in  a single 
run.  Prioritize  activities 
for  leveling  and  smooth 
out  spikes  in  resource  usage 


Define  any  number  of  cost  accounts  for 
summary  reporting  at  any  level.  Even 
redefine  the  rules  for  updating  activities, 
resources  and  costs. 

So  now,  no  matter  what  kind  of  project 
you’re  managing,  Primavera  helps  you  do 
a whole  lot  more  with  a lot  less  eftbrt. 

Ideal  for  every  kind  of  project  and  every 
kind  of  project  manager 
Maybe  you’re  a professional,  full-time 
project  manager.  Maybe  you’re  a team  leader, 
department  head  or  busy  executive.  What- 
ever your  Job,  you’ll  like  the 
power— and  the  simplicity— of  the 
new  Primavera. 

Call  us  today  for  more  infor- 
mation or  to  order  our  demo. 
1-800-423-0245. 

In  Pennsylvania, 
1-215-667-8600. 

PRIMAVERA 
PROJECT  PLANNER* 
The  most  project 
management  you  can 
get  from  a PC. 


PRIMAVERA  SYSTEMS.  INC. 


Two  Bala  Plaza  • Bala  Cynwyd,  PA  19004  • (215)  667-8600  • Telex:  910  997  0484 
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Disk  Optimizer™  puts  the  zip 
back  into  your  hard  disk 


Your  hard  disk  will  run  faster  when  it's 
not  chasing  around  after  hies. 

Remember  the  old  days  when  your  hard 
drive  was  new?  Remember  that  smooth,  fast, 
slick  performance?  T^ose  quick  retrievals, 
rapid  saves,  lightning'like  database  sorts? 

Will  ever  since,  DOS  has  been  doing  its 
best  to  slow  your  hard  drive  down.  Not 
by  slowing  down  the  motor,  but  by 
breaking  your  files  up  into  pieces. 

Storing  different  chunks  in  different 
places.  Data  files,  programs,  over' 
lays  and  batches  that  started  out 
in  one  seamless  piece  are  now 
scattered  all  over. 

Loading  is  slower.  percent  fracmfntatiun 

Sorting  is  slower.  TI,»  aton  vo«r  filc«  iri.  ih 

~ . ikrvtikeiomricvr 

Retrieving,  backing'Up. 

Everything  takes  lon^  because 
your  disk  has  to  work  harder. 

Problem  is,  it’s  something  that  happens  so 
gradually  you  may  not  notice  the  difference. 

At  least,  not  until  you  see  the  dramatic 
improvement  after  usir^  Disk  Optimizer. 

File  fragmentation — It’s  a problem 
you  can  see. 

Watch  your  hard  drive  the  next  time  it 
reads  or  writes  a file.  Each  “blip"  of  the  LED 
means  the  drive-head  is  moving  to  another 
place  on  the  disk— either  to  pick  up  or  lay 
down  another  chunk  of  data. 

And  the  truth  is,  head  movement  takes 
time.  F^r  more  time  than  actual  reading  and 
writing.  Whats  worse,  all  this  head  move- 
ment causes  extra  wear  and  tear  that  can 
shorten  the  life  of  your  drive. 

Disk  Optimizer— Tunes  up  your  disk 
by  cleaning  up  your  files. 

Disk  Optimizer  works  by  finding  all  the 
scattered  pieces  of  your  files  and  putting  them 


back  together  where  they  belong.  Next  time 
your  drive  reads  it,  there’s  just  one  place 
to  look. 

_ ^ And  the  results  are  often 

m I dramatic.  Reading  and  writing 
I times  may  be  cut  by  as  much  as 

TmV'"  I two  thirds.  Database  sorts  that 
' used  to  take  hundreds  of  head 
r moves  now  proceed  quickly  and 
' efficiently.  And  since  head  move- 
ment is  now  at  an  absolute  mini- 
ff  I”  mum,  your  disk  drive  will  lead 
t a longer,  more  productive  life. 

Analyze,  scrutinize,  optimize. 

Before  you  optimize,  you’ll  probably 
' want  to  analyze.  So  Disk  Optimizer 
shows  you,  in  percentages,  how  much 
fragmentation  has  taken  place — on  the 
entire  disk,  in  Individual 
directories,  or  for  groups  of 
files  you  specify  using  global 
or  wildcard  names. 

Plus,  there’s  built-in  data 
security  that  lets  you  assign 
passwords  to  as  many  files  or 
file  groups  as  you  want. 

And  the  File  Peeker  gives 
you  an  inside  look  at  the 
structure  of  files.  It’s  a great 
way  for  non-programmers  to 
learn  more  about  computers, 
and  a powerful  tool  for 
professionals  who  want  to 
analyze  the  contents  of  their 
disks. 


even  better  than  before.  Not  only  will  it 
optimize  your  disks  In  far  less  time  than  It 
used  to,  bur  it  actually  speeds  up  retrievals 
even  more  by  letting  you  give  priority  treat- 
ment to  your  most  used  files,  like  programs 
and  batches. 

When  you  think  about  it,  it’s  simple. 

The  longer  you  ow-n  your  hard  drive,  the 
more  you  come  to  depend  on  it.  But  the 
longer  you  wait  to  get  Disk  Optimizer,  the 
less  performance  you'll  get. 

Use  it  just  once  and  discover  what  thou- 
sands of  satisfied  PC  users  already  krujw- 
$59.95  is  a small  price  to  pay  to  restore 
the  spseed  and  performance  you  count  on. 

Buy  Disk  Optimizer  at  better  computer 
dealers  everywhere,  or  order  today  by  call- 
ing SoftLogIc  Solutions  at  800-272-9900 
(603-627-9900  in  NH). 
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Get  your  hard  disk  back  in 
shape— with  new  improved 
Version  2.0 


^Disk  Optimizer  '*‘59^^ 

Here’s  what  people  are  saying  about  Disk  Optimizer. 
“I  feel  this  is  essential  software  for  anyone  with  a hard  drive.” 

-D.  Sfwnawi.  TEX^CX),  Californtt 

“1  find  Disk  Optimizer  excellent.  Disk  access-ewn  at 
4.77MHz-is  much  foster.  And  loading  100+  Fantasy 
fonts  now  takes  seconds.” 

-EliVibcril  Jcun  Drn^,  fndiuru 

“Disk  C)ptimizer...(has)  found  a permanent  place  on  my 
software  shelf." 

R.  PC  KiAilAZIXE 

SoftLogic  Solutions,  Inc. 

One  Perimeter  Road 
Manchester,  NH  03103 
800-272-9900 
(603-627-9900  InNH) 
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SoftLogic 

SOLUTIONS 


Call  today:800-272-990Q, 


Hard  to  believe,  hut  new  . w I ^ y\J\J  \ 

Disk  Optimizer  Version  2.0  is  1 L ^ 
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$395 ACT!  Organaes  (kmtocts, 
Expenses;  Great  for  Travelers 


HANDS  ON 


BY  ELLEN  R.S.  BUSH 
For  the  executive  who  has  ev- 
erything, including  scads  of 
scribbled  notes,  phone  mes- 
sages. and  calendar  entries. 
ACT!  may  be  the  way  to  make 
sense  out  of  a hectic  schedule. 
Like  Tracker  (reviewed  in  this 
issue's  First  Looks).  ACT!  of- 
fers a simple  way  to  organize 
business  contacts. 

With  varying  degrees  of  ef- 
fectiveness. ACT!'s  integrated 
database,  word  processor,  and 
desktop  organizer  manage  cor- 
respondence. phone  calls, 
meetings,  tasks,  and  expenses. 

A single  predefined  database 
is  the  basis  for  ACT!'s  Activity 
menu.  Information  about  each 
contact  is  maintained  in  a pro- 
file that  includes  two  screens  of 
database  information  and 
screens  for  history  and  notes. 
Fifteen  user-definable  fields 
provide  customization  beyond 
the  standard  name,  address,  and 
contact  date  fields.  The  history 
screen  automatically  captures 
all  previous  entries  for  selected 
fields  but  cannot  be  edited.  This 
level  of  protection  from  your- 


PC  Magazine’s  IRS 
Opens  Lines  in  West 

In  response  to  reader  requests. 
PC  Magazine  will  open  a West 
Coast  branch  of  the  Interactive 
Reader  Sen.  ice  on  September  I . 

Sixteen  lines  will  be  active 
24  hours  a day.  7 days  a week, 
in  addition  to  the  24  lines  now 
open  in  New  York.  The  new 
lines  will  cany  the  same  article 
indexes  and  programs  from  PC 
Magazine's  Productivity  col- 
umns. in  addition  to  providing  a 
forum  for  contacting  editors. 

The  new  number  is  (415) 
598-9100  and  will  operate  at 
300,  1 .200.  or  2.400  bits  per 
second,  at  the  proUKol  8.  N.  I . 
The  New  York  IRS  number  re- 
mains (2 1 2)  696-0.360.  k*! 

T~' 


self  seems  excessive  in  a con- 
tact-management package.  The 
notes  screen  partially  makes  up 
for  it.  since  you  can  enter  infor- 
mation that  does  not  fit  into  any 
field. 


Pop-up  menus  give  you 
some  terrific  shortcuts:  in  phone 
number  fields,  menus  suggest 
area  codes  for  major  cities;  in 
expense  account  payment 
fields,  major  credit  cards  are 
suggested.  You  can  add  new 
suggestions  in  any  of  them. 

ACT!  automatically  sorts  ac- 
cording to  company  name.  Pro- 
files can  be  retrieved  according 
to  a wide  variety  of  preset  crite- 
ria as  well  as  user-specified  cri- 
teria. 

The  Write  option  allows  you 
to  correspond  with  a contact. 
Like  the  rest  of  ACT!.  Write  is 
controlled  by  a Lotus-like 
menu.  This  is  somewhat  awk- 
ward for  word  processing,  but 
ACT!  wasn't  designed  for  re- 
search papers  and  its  features 
are  adequate  for  business  let- 
ters. ACT!  assumes  that  you 
want  to  write  a letter  and  auto- 
matically uses  the  current  pro- 
file to  create  a removable  head- 
er. The  completed  letter  can  be 
printed  for  the  selected  contact 
or  mail-merged  to  all  currently 
retrieved  profiles.  Profiles  are 
automatically  updated  to  show 


that  a letter  has  been  sent.  Com- 
pleting the  correspondence  task 
is  easy  with  predefined  formats 
for  printing  mailing  labels  or  en- 
velopes. 

Scheduling  is  at  the  heart  of 


ACT!  You  pul  phone  calls, 
meetings,  and  tasks  into  the  ap- 
propriate fields  by  using  a 
handy  pop-up  menu  or  calen- 
dar. Although  ACT!  automati- 
cally allows  time  to  get  ready 
for  meetings  and  maintains  a 
minimum  time  between  them, 
there’s  no  way  to  schedule  a 
meeting's  length. 

ACT!'s  alarm  reminds  you 
of  critical  calls  and  meetings. 
Unfortunately,  since  the  pro- 
gram is  not  RAM  resident,  the 
alarm  won't  sound  unless  you 
are  working  in  ACT!  Moreover, 
while  ACT!  will  print  your  let- 
ters, it  won't  dial  your  phone 
since  it  does  not  have  an  auto- 
dialer. 

ACTl’s  reporting  facility  is 
quite  sophisticated  but  com- 
plex. You  generate  customized 
reports  by  creating  or  modifying 
a script  file  for  ACT.^'s  report  in- 
terpreter. An  assortment  of 
(modifiable)  built-in  reports 
will  meet  most  needs,  but  at- 
tempting to  display  them  on  the 
screen  results  in  a “too  long  for 
screen"  mes.sage. 

The  expense-reporting  sec- 


it  the  rriMfV  rhom  Mnkar?  (Atm  Code  Tirat) 


Ktimrs-i  CMMRPS  tUSniBUtlOM 
Pkn.--  97S-131-  £il 
Bill  Connors 

Title  regionel  ofr  Sn:-  Edith 
Dear.  Bill 


1 F^aM  Dale  / / 

I Boca  1 1 Tiw'  u 


U«t 

Lett  Attsvt 


. Actios  fim  ' Ito  Selact 
. tla^  tkU  field 
. 4M  : Atlanta 
. <>17  I BoetM 
. Bstsr  lUasal 
. 312  I Chicafo 
. 2H  I Nliat 


Last  CoBlai.1  (‘"ulU  We  afreed  to  decide  | 
Neat  To  Bo  Artivit'i  Have  Jon  review  tpekj 
^tivit'i  ?iatu-.  on  { 


. 213  : lot 
. 7t4  ! Lot  Asfelet 
. BBS  I NiMi 
. 2Bt  i Newark 
. 212  ; ItaH  fork  City 
. 21S  I niiadslfhia 
. i San  Franc  ieco 
. 212  I «ntlili«tm,  I.C. 


3:09  ps  IFrsdilr  1 of 


ACT*  limits  yttu  to  predefined  ' 'profile' ' screens  hut  provides  plenty  of  helpful  touch- 
es: one  menu  suggests  area  codes  when  you  enter  phone  numbers. 


tion  is  great,  with  one  shortcom- 
ing: those  who  bill  expenses  to 
clients  will  miss  the  ability  to  tie 
expenses  to  profiles.  If  you  sim- 
ply track  expenses  to  generate 
periodic  statements,  the  method 
works  very  well. 

ACT!  is  clearly  meant  to  be  a 
standalone  product,  and  that 
means  there  are  limited  import 
and  export  capabilities.  Delim- 
ited formats  and  .SDF  are  sup- 
ported for  transfer  of  demo- 
graphic data  only.  It  is  impossi- 
ble to  transfer  history,  dates, 
and  user-defined  fields  without 
writing  a custom  report  formal, 
sending  the  report  to  a file,  and 
(eading  the  file  into  another  pro- 
gram. 

The  ACT!  manual  is  an  “ex- 
ecutive" fabric-covered  binder 
filled  with  good  tutorial  infor- 
mation and  extensive  examples . 
The  help  function  is  not  as  im- 
pressive; it  is  not  context  .sensi- 
tive and  contains  only  a fraction 
of  the  manual's  information. 

Overall.  ACT!  could  be  a 
valuable  tool  for  managing 
business  contacts  if  you're  witl- 
ing to  live  within  its  constraints 
and  don't  want  to  learn  another 
pmgram.  Its  ability  to  handle  in- 
tegrated functions  without  re- 
quiring a hard  disk  makes  it  an 
ideal  choice  for  laptop  users. 

If  you're  trying  to  manage  a 
variety  of  contacts  that  don’t  fit 
neatly  into  ACT!'s  traveling- 
salesman  approach.  Tracker 
would  be  a belter  choice.  S 


;UH  F A C T 
tn  FILE 


act; 

Conductor  Software  Inc. 
52I5N.OConnor  Blvd.. 

Suite  j^2fX) 

Irving.  TX  7.5039 
(214)869-9124 
l-ist  Price:  S395 
Requires:  420K  RAM.lwo 
disk  drives.  DOS  2.0  or  later. 

In  Short:  An  integrated  data- 
base. word  processor,  and  desk- 
top organizer  program.  ACT'  is 
limited  toasingle.  contaci-man- 
ugemeni  database  w ith  i)nly 
limited  import/expon  facilities. 
Not  copy  pn>tected. 
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diDose  yean?  fevarite.  $475' 


We're  not  selling  printers,  but  a new  networking  device  that'll 
make  it  seem  like  you  have  an  extra  one.  Or  two  or  three. 

The  Buffalo*  SX  can  actually  multiply  the  effectiveness 
of  laser  printers,  dot  matrix  and  daisy  wheel  printers,  modems, 
and  plotters.  Anyone  can  send  work  to  any  printer— even  when 
it's  busy-and  go  back  to  work  immediately.  So  it  can  save  you 
thousands  of  dollars  on  extra  printers  you  don't  buy. 


work  together.  Yes,  it  even  lets  IBM*  and  Macintosh*  PCs 
share  a laser  with  no  fiddling.  And  PCs  can  exchange  files  with 
communications  software. 

Best  of  all,  it  stores  print  jobs  in  its  large  buffer  and  feeds  data 
to  the  printers  automatically.  So  people  can  use  their  computers 
within  seconds.  ("Large"  means  a standard  256K  memory, 
expandable  to  one  full  megabyte.) 


All  'Uie  rlgbt  connections 

The  Buffalo  SX  is  an  intelligent  buffer,  switcher  and  interface 
converter  all  in  one.  It  allows  several  PC  users  to  select  any  output 
device  connected  to  the  network. 

There  are  ten  ports -five  parallel  and  five  serial.  Five  can  handle 
either  input  or  output.  So  you  have  lots  of  options.  Seven 
PCs  sharing  three  peripherals.  Two  PCs  sharing  eight  peripherals. 
Or  any  combination  between. 

But  that's  only  the  beginning.  You  can  link  more  SXs  together 
to  share  a set  of  peripherals  with  any  number  of  PCs  (of 
course,  when  you  get  up  into  the  dozens,  you  might  need 
another  laser). 

Power  windows  fr  automatic  •transmlgslon 

To  set  up  the  SX  just  plug  it  in  and  define  the  ports  using  the 
switches  and  software  provided.  Concise  documentation  tells  you 
how.  If  you  have  a question,  call  our  toll-free  support  line. 

When  someone's  ready  to 
print  they  simply  use  the  handy 
little  menu  that  pops  up  on 
screen  with  the  names  you've 
chosen.  Call  your  printers 
Martha,  Chatterbox,  Relic, 
whatever. 

The  SX  does  the  rest 
it  handles  interface  con- 
versions, making  parallel 
and  serial  machines 


Free  software  bonus 

Order  now  and  receive  $100  worth  of  productivity  tools  free: 

O HyperKey™  Keyboard  Enhancer— increases  speed  and 
accuracy  dramatically.  Instant  on-off  for  repeat  keysl 
O HyperDrive”  Disk  Caching-makes  applications  run  3-5 
times  as  fast  Fully  utilizes  Above"  Board  merrlbry. 

O Print  Booster"  for  1 -2-3*— frees  your  PC  about  four  times 
faster  when  printing  graphs. 

All  3rou  Stand  to  lose  are  long  coffBe  breaks 

If  you've  tried  a printer  buffer,  you  know  how  limited  most  are. 
The  SX  is  different  It's  the  slickest  productivity  booster  this  side 
of  a $10,000  LAN.  Ifs  so  dependable,  it  comes  with  a full  one-year 
warranty.  Plus  this  moneyhack  guarantee: 

Order  a Buffalo  SX.  Try  it  for  45  days.  If  you  can  part  with  it  send 
it  back  for  an  immediate  refund.  No  questions  asked.  And  you 
can  keep  the  productivity  software. 

We're  certain  you  won't  give 
it  up  once  you've  tried  it  We 
think  you'll  add  more.  Ask  about 
our  other  low<ost  buffer/ 
switchers  too.  There's  one  for 
every  application  imaginable. 
Call  now.  Use  Visa, 
MasterCard  or  American 
Express.  You'll  save  hours 
of  frustration.  Plus  the  cost 
of  another  laser! 


Just  one  of  dozens  of  network  configurations  possible  with  the  versatile  SX. 


Buffalo  Products,  859  Cowan  Road,  Burlingame,  CA  94010  (800)  345-2356;  In  California  (800)  543-2356 
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Mactenei,  Apple  Computer  and  Lotus  Oewtoement  Abowttairademartcilirttel  logoty^shoiMn  above  are  Irademaru  el  Iheu  respective  manulacturert 
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Tracker  Dat^^  Lets  YouIVSx, 
Match  FieUs  WHIm  Its  Records 


HANDS  ON 


BY  ELLEN  R S.  BUSH 


Despite  claims  that  DayFlo 
Software  Corp.  ’s  Tracker  could 
keep  track  of  everything  but  my 
car  keys,  it  didn't  find  my  sun- 
glasses. Actually,  it  could  have 
told  me  where  to  find  either  had 
i simply  created  and  used  Pos- 
session LiKator  records.  Tracks 
er  is  an  amazingly  flexible  tool 
that  allows  management  of  di- 
verse data  within  a single  data- 
base. 

Like  any  other  database. 
Tracker's  database  consists  of  a 
series  of  records.  But  in  Track- 
er, a record  can  be  a conven- 
tional record  of  data  Helds  or  it 
can  be  any  other  combination  of 
information,  including  a report 
format  or  a page  of  text.  Re- 
cords need  not  contain  all  (he 
same  Helds:  client  records  can 
peacefully  coexist  with  expense 
records.  A record  can  have  just 
a single  Held  for  identification 
of  a page  of  text  or  other  nonca- 
legorized  data.  A single  record 
can  have  multiple  entries  with 
the  same  Held  name.  To  keep 
track  of  all  phone  calls  to  a giv- 
en client,  add  another  phone- 
call  Held  to  his  record  for  each 
conversation. 

Tracker  can  search  for  all 
occurrences  of  the  Held  or  for 
the  first  occurrence  only,  so  you 
can  decide  how  this  information 
will  be  repc^rted. 

A field  dictionary  lends 
structure  to  the  database.  Dic- 
tionary entries  can  have  speci- 
Hed  data  types,  patterns,  and 
lengths;  they  can  also  be  in- 
dexed. A field  that  is  used  in 
only  a few  records  can  remain  a 
local  Held,  without  a dictionary 
dcHnition. 

SmartKey  on  Board 

Tracker's  primary  user  in- 
terface is  a series  of  Lotus-like 
menus.  Speed  keys  arc  another 
interface.  This  macro  capability 
is  provided  by  SmartKey.  a 
43K-byte  resident  program 


loaded  with  Tracker.  Since 
SmartKey  loads  on  lop  of  any 
existing  resident  programs,  it 
may  provoke  a RAM  war. 

Records  are  stored  in  a data- 
base file  on  disk  and  moved  to  a 
slack  in  memory  with  the  Get 
command.  Tracker  allows  up  to 
ten  simultaneous  conditions  for 
getting  records.  A condition  can 
be  as  speciHc  as  a Held  value  or 
wildcard-indicated  group  of 


values  or  as  general  as  the  pres- 
ence or  absence  of  a specific 
Held.  Only  records  on  the  stack 
can  be  viewed,  edited,  or  used 
in  reports.  Records  are  relumed 
to  disk  via  a File  command. 

Tracker's  editing  capabili- 
ties arc  rudimentary.  The 
search-and-rcpiace.  cut-and- 
paste.  and  delete  commands  are 
all  available.  Tracker  also  pro- 
vides an  Again  command  to  re- 
peat the  most  recent  search-and- 


replace  activity,  and  an  Undo 
command  to  rescue  you  from 
your  mistakes. 

Several  editing  commands 
arc  awkward  to  use.  Changing 
video  attributes  requires  a mul- 
listep  procedure.  Marking  a 
range  involves  using  the  F7  key 
to  mark  the  beginning  of  the 
range,  moving  to  the  end.  and 
then  initiating  an  editing  activi- 


range. 

Finally,  to  see  the  results  of 
changing  tabs  or  margins,  you 
must  use  the  Format  command 
to  reformat  the  record. 

One  specialized  editing 
command  is  the  EndVal  com- 
mand. which  separates  values 
within  a Held.  This  allows  mul- 
tiple keyword-type  entries  in  a 
single  field.  Another  unique 
feature  is  the  FicldName  com- 
mand. a toggle  between  values 


ty:  you  can  t highlight  the 


Select  « llaak  Pore  es 

eg  which  n«ster  For*? 

1 

MITD  nilCME  lECORI 

it  LETTER 

2 

mu  TO  PAV 

12  HEno 

3 

lOOIAUICO/MIIIO 

13  PHONE  CALL  RECORI 

4 

COLLECTABLE  RECOIIO 

14  TAX  lEDUaiBLE  DtPCHSE 

S 

CONTAa 

b 

expense  RECOM 

7 

FIXES  ASSET  RECORI 

8 

roRn  LETTEI 

9 

IKPORTAnr  MCtflEKT  RECORS 

IB 

IWESTtlDPT  RKOBS  _ 

U*e  PfOp  tei  PfN  to  review  the  whole  n«ster  For«  Mwe  lift. 

Tvpe  the  desired  Torw  i>Me 

or  fweber.  r«l  lowed  hg  4-1 . 

The  specif  fed  Hester  Fora 

lost  he  is  the  list  shove. 

Seltct  which  Fot«  <iwm  op  nuhopn 

1/| iMx- 
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entry  and  field  name  entry.  This 
ability  to  switch  instantly  be- 
tween data  and  database  struc- 
ture highlights  Tracker's  flexi- 
bility. 

The  Count  key  (F8)  allows 
you  to  specify  multiple  execu- 
tions of  a command.  This  pow- 
erful feature  applies  to  com- 
mands such  as  filing  or  paging 
through  records,  as  well  as  to 
editing  commands. 

Switch  Tacks 

The  Application  Pack  is  a 
Tracker  add-on  that  includes 
standardized  forms  and  unique 
speed  keys  for  four  applica- 
tions: contact  manager,  project 
manager,  abstractor,  and  DOS 
file  tracker.  The  applications 
are  manipulated  via  pop-up 
menus,  but  standard  Tracker 
commands  are  also  operational. 
Pressing  the  Magic  Key  (Alt- 
F2)  allows  you  to  select  DOS. 
Tracker's  Textin  program,  or 
your  choice  of  four  u.ser-speci- 
Hed  programs. 

The  transfer  command 
readily  transfers  data  to  and 
from  DOS  files.  However,  a re- 
cord transferred  into  Tracker 
has  only  a single  identifying 
field. 

Tracker's  documentation 
provides  a solid  tutorial  and  ref- 
erence guide  for  the  program. 
Program  installation  and  start- 
up is  easy.  Ultimately  the  power 
and  flexibility  of  Tracker  justify 
the  time  required  to  master  its 
intricacies. 


Ml(^  F A C T 
Jm  file 


Tracker 

DayFlo  Soflv.  are  Corp. 

17701  Mhchcll  Avc.  North 

Ir\inc.CA  92714 

(714)474-0229 

I.isI  l*rlcc:  SI49.95.  A/>/>//<</- 

turn  Pack.  S39.95. 

Ki-quires:  384K  RAM.  hard 
disk  drive.  IXXS  2.0  or  later. 

In  Short:  A versatile  data  man- 
agement lm)l.  While  the  pro- 
gram is  easy  to  start  using,  it's 
difficult  to  master  but  worth  the 
investment  of  lime.  Not  copy 
protected. 
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' Over  S200  worth  of 

^^^1  j Paperbxk  Software  Programs 

lUAh^V^  //  MCLUDES: 

Y"w\^  ll^/mJ  P«P*rt>«i»  Wmtf 

' 1 ' X VUUw  PapwtxKk  Stmt— 

« NumMrWorks 

mnMM  k oraw  li 
HJUMAKi.  " 

TurboPCXTw640K&1  Dnve 
Turbo  PC  XT  w 640K  & 2 Drives 
Turbo  PC  XT  w;640K.  1 Dnve  & 20  MG 
PC  AT  10  MHz  w 512K.  1 .2  Fkippy  Drive 
PC:AT  10  MHz  w 1024K.  1.2  Drive 

PC'AT  10  MHz  w 1024K.  1.2  Floppy.  40  MG 
MonGrapNcs  Card  with  Parallel  P^er  Pod 
Color  Card  w Parallel  Pnnter  Pod 
Mullilunction  Card  w Software 
Amber  Monitor  (TTL) 

Amber  Monitor  w Swivel  Tilt  

AT  Multi  I/O  Card 

Color  Montor  (RGB) 

EGA  Plus  Card 
IX)  Card  (Serial  Parallel) 

10  Card  (SerialClocX  C^lendtf ) 

Enhanced  Keyboard  . 

XT  Mutb  I/O  Card 


f§-Pi7gys 

TURBO  PCiXT 


with 
each  system 

$ 429 
% SOS 
$ 775 
$ 969 
$1039 
$1625 


256K  Memory,  360K  Brarnl 
Name  Roppy  Drive, 

135  Watt  Power  Supply 
Slide  Case.  AT  Style  KeybMrd, 
4-10  MHz  Clock  Speed, 
(Keyboard  Selectable), 

8 Expansion  Slots 


Wow  InfriHehig  Moo 

m Pint  QuaHtv  Materials 


Call  For  Details  and  Other 
System  Configurations. 


EGA  Wonder 


Pwr»ef35  . . . 

1200  

OM)lo 

0-25  

63S 

Oicwrici 

150 

EpMn  Primers.  . 
Hewwr-Pecfcwd 
Laser  Jet  Senes  I 

NEC 

3510.  3550  . . 

Beio.eeso . . 

P-6 

P-7 




CoiorCartI 

GraphKS  C«ij  . . . 
GrapTics  Can)  Plus 


MM  Miivn 

Bernoulli  Sox 

to  Meg 

20Meg  

40  Meg 

Segate 

A)MGw.MIConcrollef  . . . 

Tear 

1 2 MEG  AT 

Toshiba 

35'XT  


Above  Board  PC  ■ ■ 

PSPC 

Above  Soerd  AT  . . 
Above  Board  PSAT 


Orehid 

TirtoEGA 

JBt386AcceieraiorAT 
Twy  Turbo  286  


24006  

Prometheus 
12006  wSoftware 
Olher  Models  . . . 
USRobeties 
PasSMOrd  1200 . . 
Counar  2400  ..  . 
Uaoknk2400  . . 


Plus  Hard  CM  20  Mepabyle 
Quadran 

Quad  EGA  Plus 


Teemar 

EGA  Proaync 

Graphics  Master  . . . 
CaplamINo  Memoryi 


Canon  PC-25  - *929 
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OrderUtt  1-80(M2eB669 

(Mar  Lne  Hows  Ucw-fn  ram-Opi 

Saiurday9tm-1prn 

Alaska  Oi^  Cal  (602)  9444}402 

Ordar  Processfig  (602)  9U-1037 

10a.Rv3pm  Mon-Fn 


Software  $oui 


:ii.ie#l)efe! 


.•.s*.s« 


TECI-I  MICE 

LogiMouse Call  LogiMouse  with  Logi  Cadd $106 

LogiMouse  with  Paint $ 85  Logi  Buss  Mouse  with  Logi  Cadd  $ 85 

Logi  Buss  Mouse  with  Paint $85  LogiMouse  with  First  Publisher $ 99 

Logi  Buss  Mouse  with  First  Publisher $ 99 


Lotus  1-2-; 


Hal  Bundle' 


Word  PertectAWord  Pertecf  Library  Bundle 

*245 


WORD  PROCf  $$0RS 

EasyEirtra $ 79 

Lea^  Edge  Word  Processor 25 

Leading  Ed^  W P with  SpeH  & Merg  . 59 

Microsoft  Word  3 11  ITS 

Muitimate  Advantage  II 249 

PFS  ProlessiCinal  Write 89 

Sm^  Spell  Checker 65 

Turtio  Lightening S5 

VokswnttrS 136 

Voiiswnter  Deluxe  Plus 59 

Vokswnter  Scientific 235 

Webster  New  World  Writer 55 

Webster  Spei  Checker 33 

Webs^  Tfiesaunjs 39 

Word  Perfect  Executive 103 

Word  Perfect  Library 54 

Word  Perfect  (Ver  4.2) 195 

Wordstar  wTutor  331 162 

WordStar  Pro  Pack  4 0 233 

Wordstar  2000  Plus  20  209 

DISKTOP  PUIUSHim 
Harvard  f^otessionai  PuMsher  ....  S329 

Newsmasier  48 

Pa«fT«ker 479 

PFS  first  Publisher 45 

Ventura  PtMshng 465 

MMETTiS 

Maxell  M0-20iy  100 $ 83 

Maxell  MD-2H0  Qty.  100 185 

Maxell  M2SOty.  100 65 

Sony  MO-2  Qty  too  85 

Sony  3’/&Oty  100  107.50 

Sony  5’/5 60 


UNOUAOES 

Basic  Compiler  (Microsott) $219 

C Compiler  (Mcrosotti 249 

Coboi  Compiler  (Microsoft) 385  ..  . . _ 

Foflw  Compter  (lyfccrosofl)  40 245  Camb^  Analyst 

Lattice  C Compiter 236 


UTILITIES 

1 DIR  Plus $ 46 

Bookmak 40 

Brooklyn  Bndge 72 

Cabon  Copy  Plus 105 

Carousel20 29 

C^IIPC 19 

Copywnte 40 

Corefasl 189 

Cokse  Coraroi  24 

Cubit 25 

D«k  Opbmizer  2.0 29 

Disk  Technoan 56 

Double  DOS  4,0 25 

DS  Back-Up  Plus Call 

Fastback 80 

Homebase25 40 

Keyworks 49 

Mace  UMities 48 

Microsoft  Windows 55 

Norton  Commander 36 

Norton  Utilibes  40 48 

Note  ft  Plus 45 

Noteworthy 42 

PC  Tools 19 

Pmiworks 36 

Prokey  4.0 69 

Referee 38 

Sidekck  (Unprotected) 45 

Steeways31 37 

Smart  Notes 40 

SQZ 45 

Superkey Call 

T^eTwo 79 

Turtio  EcMor  Tool  Box 38 

Unlock  A.  Of  B Plus 32 


TRAINING 

Fbght  Simulator $ 27 

Letc 38 

Mastertype 23 

Mind  Prober 25 

MS  Learning  DOS 27 

PC  Low 69 

Turbo  Tutor  II 23 

Typing  Instructor 27 

Typing  Tutor  III 27 

DATA  DUE  MANAGEMENT 

Clteper  $375 

Cornerstone 53 

dBase  III  Plus 379 

(Casein LAN 589 

DB-XL 82 

Eureka Call 

Fox  Base  Plus  20 219 

Gender 1M 

Knowtedgeman  tl  Promo  Pack 319 

Nutshell 75 

Paradox  2.0 Call 

PFS  Protesswnal  file 112 

Q4A 195 

OuKfcoode  Plus 136 

QuckReport 136 

Fite 239 

- U9 


Revelation  Bump  Disk 249 

R Base  Cteul  (New  Va.) Call 

R Base  Ext  Report  Writer  (New  Va.f  . Call 

fl  Base  5000  System  V Call 

RBaseGraphcx 175 


GRARHICf/MICE 

Chartmaster Call 

Diagram  Master Cali 

Energraphcs  2.0 $269 

Easy  CAD 94 

FastCAO 1375 

Freelance  Plus 325 

Generic  CAD  wbol  Plot  3.0 75 

Harvard  Graphics Call 

IMSI  Mouse  (PC  Mouse)  wOr  Hate  II . 92 

In-A-Vision 259 

Map  Master Call 

Mcrosoft  Buss  Mouse  6.0 106 

MiCfOSOft  Chart  30  249 

MxTOSOft  Serial  Mouse  60 119 

News  Room 31 

News  Room  Professional 65 

PC  Buss  Plus  Mouse  (New  Ver.) ....  99 

PC  Mouse  (New  Ver.) 69 

Prmtmasler 29 

PnnlShop 32 

Signmaster Call 

Turtx)  Graphix  Tool  Box 38 

VPGraphix 47 

Windows  Draw"  w Ckp  Art 163 

PROJECT  MANAGEMENT 

Harvard  Total  Protect  Manager  il . . . $ 262 

MKTOSOft  Project 218 

Super  Protect  Plus Call 

»20  235 


Reftei  . 


79 


Unlock  D Plus. 

XTree 

SPREADSHEETS 


VP  Expert 47 


43  VP  Wo 47 


Macro  Assembler  (Mcrosoft) 63 

Rwi  C Werpreief 64 

Ryan  McFartan  Fortran  . 

Ryan  McFartw  Coboi 


HAL  . . 

_ Lotus  1-2-3  Ver.  201  . 
339  Lotus  Manuscnpt  . . . 
939  Lotus  Report  Writer . . 


Pascal  Compeer  (Mttfosoft) 165  WuWanS.O 

OudiBastc30  55  ^ 

Turtx)  Basic 55  SuperalcA 

TufboC 55  

Tirto  Jumbo  Pack  (New  Ver  I 159  VPPlanner 


COMMUNICATIONS 

CompuServe  Starter  Kit 
Cros^k  XVI  ..  . 

Crc«stalk  Mark  IV . 

Microsoft  Access  . 

Mirror  II 

Remote 

Smartcom  II ... . 


ACCESSORIES 

Copy  II  Option  Board  $ 75 

Masterpiece  84 

Masleri>ece  Pkis 97 

Masterptece  Remote 


107 

$19  MtorosbftMachlOwWmdows&Mouse.  322 
66  MousePad  by  Mouselrac 


Turbo  Pascal  w90e7  & BCD . 


MONEY  MANAGEMENT 


Turbo  Prolog 54  Dolars  & Sense  w Forcast $92 

Turbo  Prolog  Toolbox 55  Tobias  Managmg  Your  Money Call 


INTEGRATIVE  SOFTWARE 

Abilrty $ 55 

Enabte20 Call 

Framework  II 395 

PFSlstChoee Call 

Smart  Software  System  409 

Symphony 439 


Summasketoh  12x12  Plus Call 


ACCOUNTING 

BPl-GLARAP.  Payroll  $159 

Computer  Assooates^L.  AR.  AP  . 379 

DAC  Easy  Accountrg 38 

OAC  Easy  Payroll  . 28 

In-House  Accountant S3 

One  Write  Plus 140 

One  Write  AR,  AR,  Payroll 125 

Tme  Slips  Call 
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Paratlox  Upgrade  on  a Network 
AKows  Smooth  Itecord  Sharing 


HANDS  ON 


BY  GREG  CAMPBELL  AND 
FRANK  J.DERFLER,  JR. 

Ansa  Software's  Paradox  is  a 
sophisticated  programmable  re- 
lational database  system  that  in 
spite  of  genuine  power  is  easy  to 
leam  and  use.  Paradox,  Ver- 
sion 1 . 1 . has  been  on  the  market 
for  over  a year,  but  Ansa  recent- 
ly released  a significant  update, 
Version  2.0.  The  most  impor- 
tant feature  of  this  release  is  net- 
work support,  but  the  applica- 
tions generator  and  other 
portions  of  the  program  have 
also  been  significantly  im- 
proved. 

Paradox  now  runs  on  the 
popular  PC-ba.sed  LANs  with 
sophisticated  simultaneous  file 
sharing  among  multiple  users. 
There  are  two  ways  to  gel 
networked  operation  out  of  the 
new  Paradox',  buy  multiple 
copies  of  Paradox  2.0  or  buy 
the  Paradox  Network  Pack. 
Paradox  2.0  is  a multiuser 
networked  database  sold  with  a 
single-user  license.  When  the 
basic  system  is  installed  on  a 
network,  only  one  station  at  a 
time  can  use  the  installed  copy. 
This  limitation  is  enforced  by 
the  software.  If  you  buy  addi- 
tional copies  of  Paradox,  you 
can  “bump"  the  installation 
count  to  allow  for  more  than  one 
simultaneous  user. 

Paradox  Network  Pack  in- 
cludes Paradox  2.0;  each  copy 
allows  up  to  six  simultaneous 
users  of  Paradox,  and  each  ad- 


ditional Paradox  Network  Pack 
adds  another  .six. 

Among  its  new  features  arc  a 
Virtual  Memory  Management 
system  that  automatically  man- 
ages EMS  and  EEMS  memory. 
Also,  you  can  now  “zoom”  to 
the  records  you  want  to  edit  us- 
ing either  exact,  inexact,  or 
wildcard  search  criteria. 

Data  is  kept  even  cleaner  in 
Paradox  2.0  with  a strong  suite 
of  verification  techniques  such 
as  l(K)kups.  range  values,  and 
unique  value  testing.  Unlike 
lho.se  of  many  DBMSs,  these 
data  edits  can  always  apply  to 
your  table,  not  just  at  those 
times  when  you  use  a particular 
data  entry  form.  All  data  verifi- 
cation functions  arc  also  avail- 


able from  the  Paradox  Applica- 
tion Language  scripts. 

The  new  CoEdil  (concurrent 
edit)  command  is  the  most  obvi- 
ous clue  that  Paradox  now  in- 


cludes network  support.  CoEdil 
kH)ks  like  an  ordinary  tabular 
edit  except  that  during  CoEdit. 
Paradox  automatically  locks 
and  unlocks  records  as  you  edit 
them.  Changes  made  during 
CoEdit  are  instantly  displayed 
on  the  screens  of  all  users  who 
are  currently  editing  the  same 
table. 

While  using  CoEdil.  if  you 
attempt  to  edit  a record  that  is 
kK'ked  by  another  u.ser.  a “re- 
cord kKked”  message  is  dis- 
played lhat  shows  the  name  of 
the  user  who  has  kx'ked  that  re- 
cord. This  handy  feature  far  sur- 
pa.sses  ihc  file-sharing  sophisti- 
cation of  competing  PC 
database  managers. 

Security  within  the  program 


is  provided  through  extensive 
password  control. 

Paradox  is  programmed 
with  the  Paradox  Application 
Language,  or  PAL.  PAL  scripts 
can  either  be  “recorded”  dur- 
ing an  interactive  session  or  cre- 
ated from  the  Paradox  Personal 
Programmer,  an  applications 
generator  that  is  included  with 
both  Paradox  2.0  and  Paradox 
Network  Pack. 

The  Personal  Programmer 
has  been  rewritten  in  C and  is 
significantly  fa.ster  than  the  pre- 
vious version.  Single-user 
scripts  written  under  Version 
1 . 1 are  compatible  with  2.0 
with  no  modification. 

With  most  applications  gen- 


Paradox  and  Sidekick  Are  Now  Siblings 


A marriage  of  mass-market  and 
corporate  sales  cultures  recently 
brought  Paradox  inU>  the  same 
family  as  that  champion  t»f  low- 
priced  utilities.  SidcKick.  In 
July.  Borland  acquired  Ansa  in 
a move  lhat  is  expected  to  help 
Borland  sell  its  long  slate  of  un- 
der-SlOO  producl.s — including 
SidcKick,  Turbo  Basic.  Eureka. 


and  Reflex — to  corporations, 
where  sales  of  Ansa’s  S725  Par- 
adox have  been  strong. 

Will  it  mean  lower  price.s  for 
Parado.x'l  Unlikely. 

But  Borland  has  announced 
plans  to  market  a word  prwes- 
sor  and  a spreadsheet  that  are 
expected  to  have  prices  well 
over  51  (K). — (ius  Vendilln 
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On  u network.  Paradox  i CoEdit  jeaturr  allows  two  people  to  make  i hanges  within  the 
uime  record.  Edits  are  immediately  reflected  at  other  PCs  where  the  file  is  open . 


erators  (and  Paradox  1.1).  once 
you  make  manual  changes  to  the 
generated  script  files  you  lose 
the  ability  to  modify  your  appli- 
cation with  the  applications 
generator.  Paradox  2.0  over- 
comes this  problem  by  rewriting 
only  modified  script  files. 

Overall.  Paradox  is  a very 
powerful  multiuser  PC  database 
system  that  can  meet  most  users 
needs  for  a very  reasonable  cost 
per  node.  The  natural  process 
by  which  you  refine  your  appli- 
cation through  trial  and  error, 
combined  with  the  easy-to-use 
interactive  command  menu, 
makes  this  database  usable  even 
if  you’re  a novice. 


FACT 

FILE 


Paradox,  Version  2.0 
Paradox  Netwmii  Pack 
Ansa  Software 
1301  Shoreway  Rd. 

Belmont.  CA  94002 
(800)  826-4768 
(800)672-3366(in  Calif.) 

List  Price:  Paradox.  S725;  up- 
grade, Paradox  Network 
Pack,  $995;  no  upgrade  policy. 
Requires:  Paradox,  running 
standalone:  SI2K  RAM,  two 
disk  drives.  DOS  2.0  or  later. 
Paradox,  on  a network:  640K 
RAM.  two  disk  drives,  [X)S  3.1 
or  later.  Paradox  Network 
Pack:  640K  RAM;  one  of  the 
following  networic  programs: 
Novell's  Advanced  NetWare 
2.0A  or  later.  3Com'i3Plus  1 .0 
or  later.  IBM's  PC  Local  Area 
Network  Program  1 . 12.  Tor- 
us's Tapestry,  AT&T's  Star- 
LAN  Network  Program'.  DOS 
3.1  or  later. 

In  Short:  A powerful  relational 
database  lhat  lets  you  interac- 
tively create  and  refine  screens, 
queries,  and  reports  and  then 
use  those  objects  either  interac- 
tively or  in  a {xogrammed  appli- 
cation. Network  support  in- 
cludes very  powerful,  automatic 
record  locking  and  deadlock 
prevention — while  still  allow- 
ing manual  programming  of  re- 
cord and  file  locks.  Paradox 
Network  Pack  runs  up  to  six  ses- 
sions. Copy  protected. 
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SigmaVGA  bridges  the  graphics  generation  gap 


True  VGA  Graphics . . . Delivered. 

Foi^et  the  promises  or  the  confusion.  Simia 
Designs  cuts  thn>ugh  the  smokescreen  of 
competing  claims  with  the  deHnitive  VGA 
solution,  including  Mode  13.  Introducing 
SigmaVGA,  the  hi^  resolution  graphics  dis- 
play adaptor  that  provides  100%  VGA  BIOS- 
level  compatibility  for  the  PC,  XX  AT  and 
compatibles.  SigmaVGA  delivers  the  future 
generation  of  PS  '^2  graphics  software  without 
compromising  your  ability  to  run  existing 
programs.  And  its  availa!)le  right  now! 

More  Graphics  Flexibility  Than 
Ever  Before. 

There's  no  need  to  sacrifice  your  existing 
hardware  investment  or  access  to  popular 
graphics  modes  in  exchange  for  VGA  capabil- 
ity. With  SigmaVGA,  you  can  have  it  all: 


More  Colors— A demonstrated  spectrum 
of  256  colors  out  of  a palette  of  256,000. 
/Vou>  easier  tfutn  ever  before  to  represent 
complex  information,  execute  designs  or 
create  intensely  vivid  presentations. 

Mure  Displays  and  Emulations— 
SigmaVGA  drives  digital,  analog  and  multi- 
sync monitors  and  providt's  EGA,CGA,MDA 
and  Hercules  Graphics  emulations. 

200,000+  EGA  Boards  Installed. 

A prmen  lecuU‘r  in  the  field.  Sigma  Designs 
has  U'en  supplying  advatu'ed  graphics  hanl- 
ware  to  major  OEM  customers.  Now  you  can 
take  advantage  of  this  superior  technology. 

lb  Bnd  out  more  about  SigmaVGA  or  other 
advanced  Sigma  Designs  products,  see  your 
local  dealer  or  call  415-770-()100. 


SIGMA 

IBM  is  a rqpsiprrd  Irailrnwrii  «t  Inirmsbnal  Htiwnrss 
Grafthm  is  a Indrourfc  iif  HMniJ«(>Mipuirr1<!rhm4ii|{)^  Inr. 


SIGMAVGA 


VGA  Enhanced  Display  Modes 

• 320  X 200  X 256  Gilurs  (Mode  13) 

Out  of  a palette  of  256,000  colors 

• 640  X 480  X 16  Colors 

Moiv  resolution  than  ever  before 

• 720  X 400  X 16  Grlors  or  Gray  Scales 
Easy  reading  9 x 16  matrix  in  text  mode 

Emulation  Modes 
EGA,  (XJA,  MDA,  Hercules 


Monitors  Sui 

’ IBM  PS/2  ftfotKK'hnrme  Display  8503 

• IBM  PS/2  Color  Display  8512, 8513 

* NEC  MultiSync  (analog  and  digital  modes) 

• Princeton  HX12E 

* CompatiUe  anal<^  and  dighal  monitors,  both 
ownochrome  and  color 


Sigma  Designs  Inc. 


46501  Landing  Parkway 

Fremont,  CA  94538  

Telex  171240  = 

Fax  415-770-0100  ==- ® 

DESIGNS 

MahiSytir  ita  Indmiarit  aif  NE(.  (.orpiiratiiin. 

IIXI2E  M a tndmiari  ut  Prinniim  Cniphtr  Svalmia.  Im*. 
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Life  is  not  6k 


QuickC 


Seamlessly  integrated  source-lev’el  debugging. 


Thi'  full  graphics  library’  puts  your  program  in  another  dimeasion.  BitBliU 
draw  circles  and  arcs,  fUl  regioas  and  much  moa*. 


Instantly  accessible  on-line  help  only  a ke>"stroke  away. 


Because  no  one  else  is  truly  100% 
compatible  with  Microsoft  C 5.0, 
the  professional  level  opttmizing 
compiler. 


.Microsoft  QuickC  Compiler  Feature  Companaon 
.Mkrason  QuickC 
Viersioa  1.0 

Debugger 

Turbo  C* 
\eraoa  1.0 

Integrated  debugger  and  editor 

^es 

— 

Souite- level  debugging 

— 

\Vhtch  local  fj  glol^  variables 

— 

Set  breakpoints 

^fes 

— 

Stark  tracing 

Editw  and  Environment 

\\brdStar*  compatible 

'life 

Context-sensitive  help  for  C language 

- 

Conli’xl-sensitive  Ixip  for  C fiinclioas 

\es 

— 

Brace,  bracket  G parenthesis  maUiiing 

^es 

— 

Mouse  suppMl 

Vfes 

— 

Support  for  EGA  43-line  mode 
Documentation 

'fe 

— 

Cximplete  C language  rt*fercnce 

'Ifes 

- 

Examples  for  every’  library  routine 
Compiler 

— 

Completely  .Microsoft  (kideN’iew  compatilile 

— 

.\ulomaUc  enrt^istering 

Integrated  MAKE 

Nes 

Automatically  generates  ..VbVK  file 
In-mcmorv  .M.\KE  t'ompatilile 

■Sfes 

with  .sUind-alone  .\L\KE 

— 

Include  file  dependerK'ies 
litwaries 

^es 

GniphitN  lilirarv  included 

Ywi 

— 

CGA  G EGA  and  \’GA  support 

'fc 

— 

Library  source  code  available 
.Microsoft  C Optimizing 

'les($l5()) 

^es  ($150) 

CompikT  5.0  compatibk' 

.Microsoft  IJNK  Turbo  link 

'les 

Links  iHxigrains  up  to  &10K 

\es 

Supports  overkiys 

— 

Directory  searching  for  library  files 

— 

At  $99.00,  no  one  can  give  you 
more  for  the  price.  And  if  you’re  not 
happy,  remember  we  back  QuickC 
Compiler  with  a 30  day  money  back 
guaranteed 

What  could  be  fairer  than  that? 

Mcrosoft’QuickC’ 

For  a QuickC  information  kit  w the  name  of  your  nearest 
.Vlicruiofl  draler.call  (800)  426-9‘U)0.  In  ^^hshington  State  and 
.Uaska,  (206)  882-8088.  In  Canada,  caU  (416)  673-7608. 

N-alid  onl>’ m US.  A 


WirdSlar  is  a registered  trademark  of  .\lk*n>l*ro  International. 
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Wfe  wanted  thistobe 
afaircomparisoa 

Turbo  C 


One  look  at  what  the  competition 
left  out  of  their  C compiler  and  you’ll 
see  why  there’s  only  one  choice  for 
people  who  want  to  learn  C.  Intro- 
ducing Microsoft®  QuickC^  the  C 
compiler  that  gives  you  the  features 
you  need  to  learn  C quickly  with  no 
sacrifice  of  compilation  or  execution 
speed. 

Only  QuickC  gives  you  a completely 
integrate  debugging  environment 
so  you  can  detect  program  logic  errors 
and  correct  them  instantly.  And  you 
know  this  debugger  is  advanced 
because  it’s  fi-om  the  makers  of  the 
Microsoft  CodeView*  source-level 
debugger. 

Only  QuickC’s  graphics  libraries 
let  you  t^e  advantage  of  the  PC’s 
extensive  graphics  capabilities.  Just 
like  you’ve  come  to  expect  with  other 
languages. 

Only  QuickC  has  special  context 
sensitive  help  for  the  C language 
and  library  routines.  Arid  help  is  right 
where  you  need  it  On  screen,  so  you 
don’t  have  to  go  looking  for  it 

Only  QuickC  gives  you  such  highly 
acclaimed  documentation.  There 
are  extensive  examples  to  guide  you. 
And  there’s  a specif  tutorial  that 
helps  BASIC  and  Pascal  users  move 
over  to  C faster. 

If  you’re  thinking  you  might  want 
to  move  to  an  even  more  powerful  C 
later,  QuickC’s  your  only  choice. 


No  integrated  source- level  debugging. 


No  graphics  librai>’. 


No  on-line  help  for  the  C language  or  library’  nnitines. 


MicroBoft  and  CodeView  are  tegisUred  trademarks  and  QuickC  is  a trademark  rf  Micn«oft  Corporation.  Turbo  C is  a registered  trademark  riorland  IntemaUonat  Inc. 
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ImfxtrldBASE  or  other  - 
ASCII  addresses  for 
easy  mail  mergtnff. 


Import  1-2-3  graphs.  

spreadsheets  and 
databases  . . . nvw 
import  spreadsheets, 
edit  them  and  adil  fonts 
and  other  enhancements. 


MrCntg  Elltolt 
OMtton 

XYZBIgCorp. 

1995  Corponts  emit 
' Cuptrtlno,  CA  95035 


DMrfbuano 


ScpKmba  15. 1997 


Ov  tew  word  piaujt.  OAA  Wrtt0.  cat  «i(Bi{icaB(ly  ncmae  itie  icodoctivicy  of  yooi  oidine  vd  lauar  levd 
uMtMiat  Wiibout  becommi  ■ htden  to  year  iniciocotnpmg  support  fafr.  OAA  Writs  impans  qnadAeett. 
piphi  atd  oiliemfoniatiaa  (firecily  (rani  the  pcDgnnts  yoor  coBqwiy  has  ilready  sandardned  00  bKlading  Lous 
i-2'3  end  dBASE.  As  we  duraaed.  0^4  WrttB  is  vvy  easy  to  lean  aid  use,  yet  it  gives  tninogers  piMy  of 
flesibiliiy. 

Look  at  the  results  you  get  with  imported  pie  charts  from  Lotus: 


Projected  Prodxictivity  Increase 

VifA  Computer  and  0A<<  triU 


Praftnionaia  tt3.0%l 


Jfonoger*  (iS.OMi 


Kngintara  <S.0%l 


Presentation  quality 
word  processing  with 
imported  Lotus  pie  charts 
on  almost  any  printer. 

Especially  HP  LaserJet, 
and  Apple  LaserWriter  or 
other  Postscript  compat- 
bles.  dBASE  address  files 

imported  through  ASCII  for  instant,  easy  mail-merging. 

Lotus  1-2-3  spreadsheets  edited  and  enhanced  with  fonts  for 
professional  Iwking  reports.  Introducing  Q&A  TOite,  the 
word  processca"  for  professionals  and  managers  who  work 
with  corporate  standards  like  1-2-3  and  dBASE. 

Write  is  an  enhanced  version  of  Q&A’s  word 
processor  (Q&A  is  our  best  selling  inte^t^  file  manager/ 
word  processcH").  Which  makes  Q&A  Write  even  better  than 
the  Q&A  word  ptxKessoi  Software  Digest  rated  #1  amongst 
stand-atones  including  PFS:  Professional  Write,  Microsoft 
WOTd,  and  WcffdPerfect. 

Just  look  at  that  letter.  The  logo  was  created  in  Q&A 
Write  with  a few  simple  keystrokes.  And  other  text  was 
enhanced  with  laser  typestyles  as  easily  as  underlining. 


Extevtivaa  flO.Otl 


A<  yoa  cal  ae.  044  Write  paei  you  incitdibie  cmiol  ova  bow  your  docunenu  wU  look,  easily  and  quickly. 
No  other  word  procenorwia  give  yon  ibiiconibinaiiaa  of  pafanaaiec.  flexibility  and  venubty. 


- — El'cn  supports  the 
Postscript  laser 
htngiaige/or  instant. 
adt>anced  graphics. 


■ Include  up  to  9 different 
Jonts  in  every  letter. 


fe- 


i 


* Manages  and 
professionab  easily 
learn  and  use 
Q&A  Write  so  they 
get  uHirk  done  fast. 


Q&A  Write  has  a built-in 
card  tile  (like  an  electronic 
Rolodex)  that  makes  cus- 
tomized mailings  a snap. 
Using  addresses  entered 
I into  it,  or  imported  from 

dBASE,  1-2-3,  Q&A  or 
almost  any  database.  And 

to  make  writing  easier,  Q&A  Write  includes  column/row 
math,  a spelling  checker,  multi-column  printing,  AboveBoard 
and  network  support,  IBM  PS/2  Series  compatibility  t,  time/ 
date  stamping,  and  more. 

All  of  which  adds  up  to  the  i^ect  word  processor  for 
corporate  managers  and  professionals  who  don’t  have  time 
for  word  processing.  But  need  a fast,  easy-to-use  way  to 
present  ideas  in  the  best  possible  light. 

Call  today  to  find  out  about  our  $99 
PFS:  Write  and  Professional  TOite  upgrade 
offerst  and  to  get  complete  information 
including  a ftee  demo  dsk.  Q&A  Write. 

It’s  easy  as  pie.  Paid  only  $1^. 

(800)  443-0100  Ex.  125P. 


C\k/  A KITIT/*  BmikdtrimgkSoftwarrDmsion.  I02UI  Tone  Ave.  Cinolino,  CA  95014.  'Software  DigM  RalinifsKrpcft.  Jaiwary  19K7.  tQ&A  Write  ndudesS'/r  and  SVk'dBkettes.  UleaM  cal  (408)  253-9600 
jlIVlAMx  I 11^^  {urdt4ads.vl^Writeawnenifnayu(q5i^toQ^lhe#iFileMaiia{;erand#lW(ioPrcicessathi(uiKla3tandsEnfdbhfcronly$I50.UpboidthesautusandD^ 

U&AandQ&A  VWitearelndnraricsaifSyirantec,  C«(p.SaftwareDifieatBaregistefed  tndnnark  of  National  Software  Testinx  Laboratories.  Inc.  Otherproductsare  trademarks  of  their  respective  hoUen.  01987  Symantec  Cnrp- 
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First  Add-in  RAM  Board  for  the 
PS  I 2s  Ships:  2 Megs  for  $995 


HANDS  ON 


MtKlcl  60.  liiilc  is  truly  revolu- 
tionary about  the  RaniQuest 


OrihiJTrihniil- 

ogy'i  HumQiiesl  50  ftO  is  ihe  firsi 
iidJ-tn RAM  htHtrdfor  ihr  PSi2's  MuroChonnel li>  rrmhthc 
murkft.  Orchid  uses  the  PS' 2 HIOS  ID  niimher  ihtil  IHS1  reserves  jor  itself 


50/60. 

Its  RAM  endowment  is  im- 
plemented with  ci^ihi  parity- 
checked  banks  of  256K-byte 
SIMMs  (single  in-line  memory' 
modules),  each  comprising  nine 
256K-bit,  1 20- nanosecond 
DRAM  chips, 

The  SIMMs  are  si>Idered  to 
the  main  card.  Add  in  the  neces- 
sar)'  bus  interface  circuitry  and 
the  RaniQuest  is  complete — if 
unremarkable. 


BY  WINN  L ROSCH 


With  the  introduction  of  Orchid 
Technology’s  RaniQuest  50/60. 
the  big  question  about  IBM’s 
new  Personal  Syslcnv2  scries  of 
computers — whether  the  after- 
market  will  support  the  new 
standard — has  been  answered  in 
the  affirmative. 

The  S995  RaniQuest  50/60 
is  the  first  third-party  memory 


btiard  on  the  market  for  IBM’s 
new  Micro  Channel  bus.  bring- 
ing with  it  a full  2 megabytes  of 
expansion  memory  that  can  be 
used  as  extended  (protected- 
mode)  or  expanded  (EMS) 
memory. 

Other  than  its  downsized 
package,  designed  to  fit  the  con- 
fines of  the  PS''2  MckIcI  50  or 


Its  components  are  all  old- 
fashioned  lead-in-hole — PS  2- 
style  siirfuce-mouni  chips  are 
unnecessary  because  the  avail- 
able space  is  more  than  ade- 
quate for  the  few  functions 
needed. 

Seven  RaniQuest  chips  are 
socketed.  Orchid-proprietary 
PALs  ( programmable  array  log- 


ic chips).  Four  others  have  had 
their  identifying  marking  eradi- 
cated. ostensibly  to  make  the 
board  difficult  to  clone  and  dif- 
ficult to  repair  outside  the  Or- 
chid factory. 

Deciphered  ID  Number 

Orchid,  however,  has  cop- 
ied something  from  IBM;  the  ID 
number  that  the  PS/2  BIOS 
looks  for  in  each  add-in  card  on 
K«)t-up.  before  the  BIOS  con- 
figures the  system.  IBM  has 
been  slow  in  assigning  individ- 
ual numbers  to  manufacturers  of 
boards  and  peripherals,  so  Or- 
chid has  deciphered  the  number 
that  IBM’s  own  memory  card 
u.ses  and  has  put  it  In  the  Ram- 
Quest's  finiiware.  Other  memo- 
ry board  makers  are  planning  to 
do  the  same  ihing. 

The  RaniQuest  clearly  does 
what  it’s  supposed  to.  but  in  a 
world  in  which  OS'2  is  still  a 
promise,  and  64UK  is  still  the 
maximum  memory  that  DOS 
can  address  directly,  what  will 
you  do  with  this  massive  RAM 
capacity?  Few  DOS  programs 
take  advantage  of  the  extended 
memory  area  that  the  802X6  mi- 
croprocessor can  address. 

To  sidestep  that  dilemma. 
Orchid  includes  a .l*/:-inch  tlop- 
py  disk  containing  several  utili- 
ties that  help  take  advantage  of 


The  384K  That  EMS  Cannot  Use  on  a PS/2 


While  memory  expansion  on 
the  PS/2  MicroChannel  can  be  a 
blessing  to  EMS  designers. 
RAM  on  the  system  board  can 
be  a plague. 

IBM’s  design  for  add-in 
RAM  boards  on  the  Micro 
Channel  includes  bank  switch- 
ing. which  Big  Blue  uses  for  its 
switchless  configuration  proce- 
dure. as  well  as  during  the  com- 
puter’s Power  On  Self  Test 
(f^ST)  to  inactivate  bad  chips 
without  adversely  affecting  the 
bulk  of  memory  . 

Because  bank  switching  is  at 
the  heart  of  the  EMS  design 


specification,  this  Micro  Chan- 
nel memory  can  be  easily  made 
to  confi'im  to  the  specification 
through  emulation. 

The  first  megabyte  of  RAM 
on  the  PS/2's  system  board  is 
not  bank  switched,  and  so  you 
lose  the  best  method  for  swap- 
ping data  in  and  out  of  expanded 
( EMS)  memory . The  aliemativc 
is  block  moves,  a slower  pro- 
cess. 

It  is  so  slow.  In  fact,  that 
RiK'ke  Verscr,  designer  tif  the 
EM.S  software  utility  V-EMM 
(the  V'irlual  Expanded  Memory 
.Manager),  concedes  that  using 


planar  R.\.M  for  EM.S  is  slower 
than  swapping  bytes  to  hard 
disk  and  back  again  (a  technique 
called  virtual  memory). 

According  to  Vcrscr.  the 
only  time  to  u.se  the  .^K4K  bytes 
of  extended  memory  on  the 
PS/2  planar  board  for  EMS  is 
when  every  byte  counts  and  you 
need  as  much  EMS  memory  as 
possible. 

The  latest  version  of  V-EMM 
will  happily,  albeit  slowly,  use 
system  btiard  RAM  as  I:MS. 

So  for  now,  the  only  practi- 
cal use  for  that  .^84K  on  the 
PS/2’s  system  board  is  as  a 
RAMdisk  or  for  disk  caching. 
— Winn  L.  Kosch 


nip  F A C T 
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RumQucsl  50  60 
Orchid  Technology  Inc. 

4.S.t6.5  Nonhpi>rt  Loop  West 
Fremont.  C.^  94538 
(415)490-8586 
List  Price:  SW5 
Requires:  PS '2  Model  .50  or 
60, 

In  Short:  The  first  F‘MS  bt>ard 
for  the  PS.  2.  complete  with  2 
megabytes  of  R.AM  in  addition 
to  an  EMS  driver,  a RAMdisk.  a 
disk  cache,  and  a print  spixilcr. 
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the  RamQucsl’s  extra  memory 
endowment. 

These  include  a print  spooler 
(which,  inexplicably,  works 
only  in  base  memory),  a disk 
caching  program,  a RAMdisk 
emulator,  and  an  EMS  memory 
driver. 

Of  these,  the  last  is  poten- 
tially the  most  useful,  allowing 
you  to  use  EMS-compalible 
programs  (for  example.  1-2-3, 
Release  2.  MUrosofi  Wimiows. 
Erunwnork  if.  and  AuhtCAD) 
in  the  extended  PS/2  memory' 
urea. 

Note,  however,  that  this 
driver  addresses  only  Ram- 
Quest  memory  and  leaves  the 
extra  3S4K  bytes  of  extended 
memory  in  the  PS  2 unused  (see 
sidebar  "The  .384K  That  EMS 
Cannot  Use  on  a PS/2”). 

No-TooLs  Design 

In  keeping  w ith  the  no-unils 
expansion  design  of  the  PS/2, 
the  RaniQuest  simply  slides  in 
and  is  secured  with  a single  re- 
taining bracket  screw. 

Orchid  includes  complete 
instructions  for  software  instal- 
lation. t(M>.  taking  advantage  of 
the  PS'2’s  automatic  configura- 
tion program. 

This  easy  installation  is  a re- 
sult of  IBM's  PS  2 design,  of 
which  Orchid  merely  takes  ad- 
vantage. Despite  what  must 
have  been  a rush  to  the  market, 
the  RaniQuest  50’'6()  is  a quality 
product  in  terms  of  design  and 
construction — one  that  begins 
U)  fulfill  the  promise  of  the  Mi- 
cro Channel.  4^ 
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PROTEGE  breaks  the  price  barrier! 


PROTEGE  286  SYSTEM 


12 

W\Hz 


INTEL™  80286  Microprocessor 
640K  Memory 

8/12MHZ  Keyboard  Switchable 
Norton™  SI:  Rating  13.3 
One  1.2MB  Diskette  Drive 
Western  Digital  ™ HD/FD  Controller 
Clock/Calendar  with  Battery  Backup 
Eight  Expansion  Slots 
190WT  Power  Supply 
Hardware  Reset  Switch 
Enhanced  Keyboard  (101  Keys) 
Complete  Documentation 
One  Year  Limited  Warranty 


$999 


Protege 
Base  System 


J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
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MONO  SYSTEMS 

12"  Hi-Res  Monitor  and 
Monographic  Card  $1199 
w/  20MB  $1499 
w/ 40MB  $1699 
w/ 60MB  $2099 


EGA  SYSTEMS 

14"  Hi-Res  Monitor  and 
EGA  Graphic  Card  $1599 
w/ 20MB  $1899 
w/ 40MB  $2099 
w/ 60MB  $2499 


OPTIONS 


Floppy  Drivos  Moth  Coprocesaor 

360KB  $99  80287  a $269 

1.2MB  $109  80387-10  $339 


Boards  Internal  Modems 

AT'^^I/Owith  serial/  1200Baud  $99 

parallel/game  ports  $69  2400  Baud  $199 

Second  serial  port  $29 


Tape  Backup 

60MB  Streaming 
Tape  Drive  (Internal  or 
External)  $699 


PROTEGE  COMPUTER  PRODUCTS  OFFERS  BY  FAR 
THE  BEST  PRICE/PERFORMANCE  VALUE  AVAILABLE.  THE 
PROTEGE  286  IS  MADE  AND  SERVICED  IN  THE  USA.  AS  PROOF 
OF  OUR  COMMITMENT  TO  QUALITY  AND  PERFORMANCE.  WE 
ARE  OFFERING: 

• NAME  BRAND  PARTS  • FREE  UPS  GROUND  SHIPPING 

• 72  HOUR  BURN-IN  WITHIN  CONTINTENTAL  U.S. 

• CUSTOM  CONFIGURATION  • FREE  CREDIT  CARD  USAGE 

• ONE  YEAR  WARRANTY  • FREE  SALES  ORDER  LINES 

• FREE  TECHNICAL  SUPPORT  LINES 

TERMS:  MasterCard.  VISA.  Money  Orders.  Certified  Checks.  Personal 
Checks(Allow  10  days  for  processing).  C.O.D.'s  and  Approved 
Company/  University/  Government  Purchase  Orders.  All  prices  are 
subject  to  change  and  quantities  may  be  limited. 


PROTEGE.  INTEL  , NORTON . Wesl»m  DigitMl  ana  AT  are  raifslerva  iradgntarks  ol  respective  eompanm 


To  order  call  toll  free 

1-800-634-8388 

Sales  Hours:  6 to  8 M-F  *1010  3 Sat.  (CST) 
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Chip  Hews  Points  to  Hew  Systems;  16- 
MHz 80286,  VGA  Chip  Sets  Due  ThisFaii 


HANDS  ON 


BYGUSVENOnrO 


Chip  designs  that  are  now  pass- 
ing from  the  blueprint  stage  into 
silicon  will  be  at  the  heart  of 
some  of  this  fall's  hotter  sys- 
tems and  expansion  cards. 

Advanced  Micro  Designs 
(AMD)  will  be  supplying  PC 
manufacturers  with  a 16-MH/ 
version  of  the  80286  micro 
fHXKessor  in  the  fall.  Although 
some  PC  makers  shipped  a 
small  number  of  I6-MHz  286 
computers  late  last  year.  16- 
MHz  chips  have  not  been  mass- 
produced;  those  prototype  sys- 
tems were  based  on  the  cream  ol 
the  12.S-MHzcrop. 

Most  of  the  PCs  built  around 
AMD's  I6-MHz  chip  will  prob- 
ably lake  advantage  of  NEAT,  a 
New  Enhanced  AT  chip  set 


from  Chips  and  Technologies, 
which  makes  it  possible  to  cre- 
ate a 16-MHz  AT  compatible 
with  only  24  chips,  not  counting 
RAM. 

The  NEAT  chip  set  will  in- 
corporate an  EMS  manager  and 
will  allow  the  system  bus  to  run 
at  a slower  sp^  than  the  mi- 
croprocessor, using  command 
delays  and  wait  states  if  neces- 
sary to  accommodate  expansion 
cards  that  have  problems  run- 


AMD  iKikes  80286  microprocessors  un 
der  iumsefrom  Intel. 


ning  faster  than  8 MHz. 

At  least  three  chip  makers 
are  about  to  ship  VGA  chips. 
This  fall.  Chips  and  Technol- 
ogies, Paradise  Designs,  and 
Tseng  Labs  will  be  selling  chips 
that  provide  EGA  compatibility 
and  the  same  high-resolution, 
2S6-color  modes  IBM  intro- 
duced in  April. 

Makers  of  graphics  cards 
will  have  to  choose  among  nu- 
ances of  these  differing  chip  de- 
signs. Tseng  and  Paradise  say 
their  chips  will  have  full-iegis- 
ter-level  compatibility  with 
IBM's  VGA;  Chips  and  Tech- 
nologies says  its  chip  will  be 
BIOS  compatible  for  mode 
switching  but  will  support  pixel 
updates  at  the  register  level . 

Chips  and  Technologies  and 
Tseng  will  offer  additional 
high-resolution  modes.  All 
three  will  offer  something  IBM 
does  not:  Hercules  graphics. 

Prices  for  these  chips  will 
not  be  far  above  the  current  cost 
of  EGA  chips.  liS 


Turbo  C 

(continued  from  page  33) 

diate  link  step — (he  necessary 
Turbo  C routines  arc  automati- 
cally included  from  the  proper 
.LIB  files.  The  whole  process  is 
so  automated  that  you  are  not 
really  aware  of  the  different 
steps  being  performed. 

If  a program  consists  of 


more  than  one  C source  file,  the 
Project  menu  must  be  used  to 
create  a simple  project  file.  A 
Make  utility,  integrated  into  the 
Project  menu,  checks  the  pro- 
ject file  and  automatically  com- 
piles modified  source  files  be- 
fore linking  them  together. 

The  Options  menu  is  per- 
haps (he  most  exciting  aspect  of 
the  IDE.  While  other  compilers 


usually  allow  you  control 
through  complicated  switches, 
the  Options  menu  in  Turbo  C 
lets  you  select  these  features 
from  a menu. 

The  only  notable  lack  inTur- 
bo  C is  an  integrated  debugger. 
This  omission  is  just  as  inexpli- 
cable as  is  its  absence  from  Tur- 
bo Pascal.  A Debug  menu  selec- 
tion is  provided,  but  it  doesn’t 


Ufi;  FACT 

'file 


Turbo  C,  Version  1.0 
Borland  International  Inc. 

4585  Scotts  Valley  Dr. 

Scolts  Valley.  CA  95066 
(8(X))  255-8008 
(800)  742-1133  (in  Calif.) 

List  Price:  $99.95 
Requires:  384K  RAM.  two 
disk  drives.  DOS  2.0  or  later. 

In  Short:  Turbo  C brings  the 
same  fast-compiling,  menu- 
driven  environment  to  the  C 
language  that  Borland  has 
brought  to  BASIC.  Pascal,  and 
Prolog.  Not  copy  protected. 
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do  anything  useful.  Fortunate- 
ly. Turbo  C can  generate  a load 
map  for  use  with  source  code 
debuggers,  from  Symdeb.  Peri- 
scope. and  PFix. 

For  those  more  comfortable 
with  command  line  operation,  a 
separate  version  of  the  compil- 
er, linker,  and  make  utility  are 
provided. 

Turbo  C represents  an  all- 
new  price-performance  lev- 
el— one  that  will  be  hard  to 
match,  much  less  beat,  although 
Microsoft  is  about  to  try:  in  the 
coming  months  a fast,  inexpen- 
sive compiler.  Quick  C.  is  due 
from  Borland's  rival. 


I Benchmark  Tests:  'Hirbo  C 1.0  vs. 

1^^  Microsoft  C Compiler  4.0 

Turbo  CIS  speed  advant^e  is  in  compiling — adramatic  fourfold  increase. 

Durir^  program  execution,  however,  it  outperforms  Microsoft  C Compi- 
ler only  in  fitting-point  operations.  Microsoft  C Compiler  ties  or  beats  Turbo 
C on  most  numeric,  screen  write,  and  file  operations,  and  there^  little 
difference  between  the  two  on  most  loopirtg  or  integer  furretion  calls. 
Performance  Times 


C Program  C Compile 

Execution  end  Link  .EXE  File  size 

(minutes)  (seconds)  (K  bytes) 


Relative  Times 

(MicrosottC  Compiler  4.0  » 100) 


Microsoft  C Compiler  4.0 

266 

357,5 

73 

Turbo  C 1.0 

279 

60.4 

81 

The  C Program  Execution  benchmark  lest  timea  the 
execution  of  a series  of  integer,  floaling-poinl.  character- 
string.  conirol-statemeni,  and  Me  operations.  The  cumu- 
lative ececution  time  in  mirxjtes  Is  presented  to  give  a 
simple  comparison  of  CPU-bound  performance.  These 
tests  are  run  on  an  S-MHx  IBM  PC  AT  under  DOS  3.2;  Me 
operations  are  performed  on  a RAMdiMt  with  BUFFERS 
set  at  3. 


The  C Compile  and  Link  benctwnark  lest  measures 
con^iiie  arxl  link  operaborts.  iTKtudirtg  linking  all  run-time 
support.  DIR  repo^  the  size  of  the  resuling . E)^  Me. 
and  the  test  shows  the  elapsed  time  for  the  compile  arxl 
Hnk  operations  perlonned  on  a 5.S30'line  program. 
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First  PS/2  Backi^  Drises 
Arrive  from  Mountoin,  Maynard 


HANDS  ON 


BY  MITT  JONES 
PS/2  owners,  relax;  iwo  top- 
notch  tape  drive  manufacturers 
have  already  adapted  popular 
tape  backup  systems  to  the  PS/2 
line. 

Maynard  Electronics  is  of- 
fering both  internal  and  external 
versions  of  the  Maynstream  60, 
which  includes  a full-length 
PS/2  adapter  card.  The  drive 
uses  QIC-24  tape  to  pack  60  me- 
gabytes on  an  audio-size  digital 
cassette.  The  Maynstream  60 
works  with  PS/2  Models  50, 60, 
and  80. 

Mountain  Computer  has 
adapted  internal  and  external 
versions  of  its  40-megabyte 
Mountain  TD4440,  an  Editor’s 
Choice  in  our  recent  roundup  of 
DC2000  drives  (“DC2000  Sys- 
tems: Pocket-Size  Backup,” 
PC  Magazine,  Volume  6 Num- 
ber 12).  The  Mountain  TD4440 
will  soon  work  with  the  Model 
80.  but  as  of  this  printing 
worked  with  only  the  Models  50 
and  60.  Installation  in  the  Mod- 


el 50  requires  a $49.95  adapter 
board. 

We  tested  external  versions 
of  each  product  with  a PS/2 
Model  60. 

To  install  the  Maynstream 
hardware,  you  plug  its  adapter 
card  into  the  PS/2  and  connect 
the  cable  between  the  drive  unit 
and  the  adapter. 

The  Mountain  drive  runs  off 
a floppy  disk  controller  instead 
of  an  adapter  card.  Attaching  a 
ribbon  cable  to  a floppy  disk 
controller  may  sound  easier 
than  installing  an  adapter  card, 
but  in  this  case  it's  not,  thanks  to 
a hard-to-reach  cable  connec- 
tion in  the  Model  60. 

Once  up  and  running,  each 
of  these  drives  performed  with- 
out a glitch,  though  at  much  dif- 
ferent speeds. 

Chained  to  the  slowness  of 
DC2000  drives,  the  Mountain 
backed  up  our  lO-megabyte  test 
file  in  about  SVz  minutes,  yield- 
ing a backup  rate  of  1 .78  mega- 
bytes per  minute.  The  restore 
required  5 minutes  and  10  sec- 
onds. 

The  impressively  fast  Mayn- 


stream did  each  job  in  about  2 
minutes,  with  a backup  rate  of 
5.08  megabytes  per  minute. 

Both  Mountain's  FileSafe 
software  and  the  Maynstream 
software  are  powerful,  and 
straightforward  menus  make 
them  a breeze  to  use.  Both  let 
you  schedule  multiple  automat- 
ic backups  that  wait  in  the  back- 
ground while  you  work  and  both 
give  you  ample  options  for  se- 
lective backup. 

Either  of  these  tape  drives 
would  be  an  excellent  choice  for 
backing  up  your  data.  Though 
the  Mountain  TD4440  is  slower 
than  the  Maynstream  60.  it  is 
quite  a bit  cheaper. 

If  you  own  one  of  these  mod- 
els already  and  want  to  upgrade 
it  for  use  with  a PS/2,  or  if  you 
want  to  buy  one  drive  and  move 
it  around  from  machine  to  ma- 
chine. you’re  in  luck.  Maynard 
sells  its  PS/2  adapter  card  sepa- 
rately for  $295.  and  Mountain 
sells  its  PS/2  cable  adapter  kit 
for  $39.95.  With  the  appropri- 
ate adapters,  you'll  be  able  to 
use  your  one  unit  to  shuffle  data 
among  XTs,  ATs,  and  PS/2s.iiH 
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Maynstream  60 
Maynard  Electronics  Inc. 

460  E.  Semoran  Blvd. 
Casselberry.  FL  32707 
(305)331-6402 
List  Price:  $1 .795,  external 
version:  $1 .295,  internal  ver- 
sion; PS/2  adapter  board.  $295. 
Requires:  5I2K  RAM. 

DOS  3.3. 

In  Short:  A speedy.  60-nwga- 
byte  tape  backup  unit  for  PS/2 
systems. 

cincu  438  ON  READER  SERVICE  CARO 


Mountain  TD4440 
Mountain  Computer  Inc. 

360  El  Pueblo  Rd. 

Scotls  Valley.  CA  95066 

(800)458-0300 

(408)  438-6650  (in  Calif.) 

List  Price:  $899.  external  ver- 
sion; $595.  internal  version; 
PS/2  Model  50  adapter  board , 
$49.95;  PS/2  adapter  kit. 
$39.95. 

Requires:  3I2K  RAM.  DOS 
2.1  or  later. 

In  Short:  An  excellent  DC2000 
tape  unit  that  runs  off  the  floppy 
disk  controller. 

CIRCLE  437  ON  READER  SERVICE  CARO 


Hand-heU  Scanner  Reak  Typeset  Twit 


HAND.S  ON 


BY  HOWARD  MARKS 

Ever  since  the  first  OCR  (opti- 
ca) character  reader)  scanners 
were  introduced,  the  ultimate 
goal  has  been  an  inexpensive 
scanner  that  could  read  both 
typed  and  typeset  text.  The 
$2,595  Transimage  1000  brings 
the  ultimate  one  step  closer. 
Less  than  a quarter  of  the  price 
of  the  next-least-expensive 
(XR  that  can  read  typeset  text 
(Kurzweil's  $9,950  Discover 
7320).  the  Translmage  1000  is 
the  first  hand-held  OCR  scanner 
to  read  typeset  text. 

Translmage  Corp.’s  scanner 
consists  of  a hand-held  "cam- 
era”; a full-length  card  with  a 
10-MHz  Motorola  68000  pro- 


cessor and  three-quarters  of  a 
megabyte  of  RAM  on  board; 
and  the  related  software.  The 
scanner  puts  scanned  data  into 
your  PC’s  keyboard  type-ahead 
buffer,  so  scanned  data  looks  as 
if  you  typed  it  on  the  keyboard. 


Thf  Translmage  hand-held  camera  has 
hash  marks  la  guide  you  over  ihe  text 
you're  reading  and  rollers  lo  help  keep 
the  camera  on  a single  line,  but  it  still  re- 
quires good  hand-eye  coordiruilion. 


The  camera  has  six  programma- 
ble buttons  that  can  emulate  the 
cursor  keys.  E.sc.  and  Enter. 

The  software  includes  appli- 
cations packages  for  WordStar, 
WordPerfect,  1-2-3,  and  other 
popular  applications.  These 
packages  tell  the  scanner  how  to 
handle  tabs,  vertical  rules,  the 
end  of  a line,  and  other  parame- 
ters. 

The  manufacturer  expects 
that  the  Translmage  will  be  used 
to  scan  excerpts  from  Business 
Week,  trade  journals,  books, 
and  other  printed  media.  Unfor- 
tunately. using  the  Translmage 
requires  a good  amount  of  hand- 
eye  coordination,  and  it’s  diffi- 
cult to  scan  close  to  the  binding 
on  magazines. 

While  the  Translmage  1000 
is  truly  an  advance  in  OCR  tech- 


F A C T 
no  FILE 


Translmage  1(M0 
Translmage  Coip. 

910  Benicia 
Sunnyvale,  CA  94086 
(408)733-4111 
List  Price:  $2,595 
In  Short:  A hand-held  OCR 
scanner  that  reads  typeset,  laser, 
typewritten,  and  near-letter- 
quality  text  in  all  common  fonts. 
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nology,  it’s  not  nearly  as  valu- 
able as  Kurzweil’s  full-page 
Discover  reader  (see  First 
Looks,  page  33,  PC  Magazine, 
Volume  6 Number  1 3).  The  real 
question  is  whether  anyone 
needs  a hand-held  scanner  for 
typeset  text. 
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PS/2  Model  25 

(condnued from  pt^  33} 

faster  than  with  most  EGA  sys- 
tems. Like  the  other  PS/2  ana- 
log monitors,  the  Model  25's 
suffers  from  slightly  fuzzy  text 
display  but  boasts  brilliant  col- 
or/graphics modes. 

Expansion  is  limited.  Two 
PC  bus  slots  are  provided  in  the 
same  kind  of  right-angle 
scheme  used  in  the  Model  30. 
But  because  the  boards  are 
housed  beneath  the  monitor, 
which  closes  over  the  expansion 
boards  at  an  angle,  only  one  of 
the  boards  can  be  full  size;  the 
other  can  be  no  longer  than  8 
inches. 

This  bus-extender  card  has  a 
better  design  than  the  Model 
30's;  rather  than  a flimsy  circuit 
board  standing  with  the  aid  of  a 
thin  plastic  link  to  the  chassis, 
the  Model  25's  bus  connector  is 
supported  by  a sturdy  plastic 
housing  screwed  to  the  system 
board. 

This  and  a number  of  other 
touches  reflect  IBM's  keen  abil- 
ity to  mix  efficient  design  and 
rugged  construction.  The  moni- 
tor is  housed  in  a layer  of  sheet 
metal  that  will  keep  curious 
hands  from  getting  too  close  and 
that  adds  poundage  to  a compact 
but  heavy  machine  (the  black- 
and-white  model  is  27  pounds; 
the  color  unit,  38).  A strip  of 
hard  plastic  runs  across  the  ma- 
chine’s bottom,  providing  sock- 


ets for  bolting  the  unit  to  a table- 
top,  and  an  adjustable  stablizcr 
bar  on  the  bmtom  allows  for 
three  levels  of  tilt. 

Probably  the  Model  25’s 
most  precarious  design  element 


With  the  monitor  face  down,  the  PSl2 
Model  25  pulls  apart  like  a clamshell  to 
reveal  a system  board  that's  very  simi- 
lar  to  the  Model  30' s . Designed  for 
school  use.  the  Mode!  25  forgoes  the 
thumbscrews  used  on  other  PS/2s: 
you ' II  need  a screwdriver  to 
open  the  chassis. 


is  the  way  you  open  the  machine 
to  get  to  the  system  board.  With 
the  monitor  face  down,  you  pull 
the  bottom  of  the  unit  up  and 
away,  but  not  off — a clump  of 
colored  wires  bind  the  monitor 
to  the  system  unit  and  allow  the 
system  board  to  dangle.  Clearly 
IBM  doesn't  expect  that  there 
will  be  too  much  tragic  into  this 
area.  And  anyone  who  does 
venture  inside  should  be  care- 
ful. After  I paid  one  visit,  the 
screen  booted  in  purple  on 
black,  instead  of  white  on  black; 
I had  let  the  monitor  connector 


be  pried  halfway  off  the  system 
unit;  it  was  easily  fixed,  but  dis- 
concerting. 

The  most  frustrating  aspect 
of  the  Model  25  is  the  lack  of 
any  hard  disk  option.  Hard  disk 
cards  won’t  fit  because  they’re 
too  wide.  Until  someone  de- 
signs a disk  drive/controller  that 
will  fit  in  the  3'/2-inch  disk  drive 
slot,  this  machine  will  be  rele- 
gated to  light  tasks. 

The  most  curious  aspect  of 
this  offer  is  the  Collegiate  Kit, 
in  which  IBM  bundles  DOS 
3.3,  a PS/2  mouse,  and  a cus-  1 


tomized  version  of  Microsoft 
Windows,  Version  1.04.  Any 
teachers  that  prescribe  this 
package  for  a class  will  be  edu- 
cating their  students  in  frustra- 
tion: whatever  customization 
went  into  this  version  of  Win- 
dows did  not  address  the  tedium 
caused  by  constant  disk  swap- 
ping. 

Dollar  for  dollar,  the  PS/2 
Model  25  is  one  of  IBM’s  bar- 
gains. It’s  not  one  of  IBM’s 
powerhouses.  CQ 


FACT 

FILE 


IBM  Personal  Systefn/2 
Model  25 
IBM  Corp. 

Contact  your  Uxal  authorized 
IBM  dealer. 

List  Price:  With  black-and- 
white  display.  SI  ,350;  with  color 
display.  S 1 .695;  enhanced 
keyboard.  $45;  second  disk 
drive.  $170;  Collegiate  Kit, 

$314:  DOS  3.3.  $120. 

Requires:  DOS  3.3. 

In  Short:  A well-crafted,  fast 
computer  for  places  where  real 
estate  is  at  a premium.  Lack  of  a 
hard  disk  option  relegates  this 
computer  to  light  duty . 
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Benchmark  Tests: 

IBM  Personal  System/2  Model  25  vs.  IBM  PC-XT 


Relative  Times 

(IBM  PC-XT- 100) 


The  Personal  System  2 Model  25  runs  even  with  a Model  30 on  |ust  about 
every  benchmark  test,  which  is  twice  as  fast  as  the  IBM  PC-)0'.  There's 
no  hard  disk  option  on  the  Model  25.  but  our  tests  showed  access  limes  on 
the  3'/4*inch  disk  dnve  to  be  about  290  milliseconds 


Performance  Times 

(Times  given  in  seconds) 


B086 

Instruction  Conventional 

Mil  Memory 


IBM  PC-XT 


IBM  Personal  Sy8tem/2 
Model  25 


Conventional 

Memory 


Instruction 

Mix 


The  NOP  benchmark  lest  is  designed  to  measure  raw  The  8006  Instruction  Mix  benchmark  test  measures  the 
dock  speed  and  memory  access  time  while  minimizing  bme  it  takes  to  execute  a selected  senes  of  processor- 
differences  in  microprocessors  and  the  effect  of  memory  intensive  tasks.  The  program  uses  8086  instruction  code 
cachirtg.  This  lest  executes  almost  rwthing  but  NOP  ("No  These  instructions  are  a subset  of  the  total  processor 
Operabon")  mach'ne  code  instruction  in  a big  128K  loop  trtsinjction  set 


The  Conventional  Memory  benchmark  test  allocales 
2S6K  bytes  of  conventional  memory  artd  treats  it  as  a senes 
of  64K-byie  records,  then  16,384  random  records  are  read 
into  and  written  from  this  memory.  The  resuti  shown  ts  the 
average  ol  the  read  and  write  times. 
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K/2  Model  25  Looks  LBce  a 
Mac,  Runs  LH(e  a Mod^  30 


HANDS  ON 


BYGUSVENDITTO 

IBM  Corp.  thinks  the  Personal 
System/2  Model  25  will  be  your 
kid's  first  computer.  And  if 
IBM's  salespeople  offer  sharp 
enough  discounts  to  compete 
with  recently  announced  bar- 
gains from  Tandy,  there's  a 
good  chance  it  will. 

The  Model  25  may  also  pop 
into  many  networked  offices, 
onto  desks  where  light  access  to 
shared  applications  is  needed. 

Running  an  Intel  8086  at  8 
MHz  with  no  wait  states,  this 
Mac-alike  PS/2  has  a lot  of  per- 
formance for  such  a small  pack- 
age . With  a width  of  1 2 Va  inches 


at  monitor  level  and  9ye  inches 
at  its  base,  the  midget  25  is  only 
14  inches  deep — small  enough 
to  sit  inside  the  in-boxes  on 
many  desks.  And  with  the  mon- 
itor and  system  board  sharing 
the  same  chassis,  cabling  is  re- 
duced. 

The  Model  25  introduces  a 
"space-saving"  keyboard  that 
adapts  the  PS/2  keyboard  (also 
known  as  the  enhanced  AT  key- 
board) into  a 15y8-inch-wide 
package  by  deleting  the  separate 
number  pad  but  leaving  in  the 
firm  IBM  keypad  touch.  Yes.  it 
will  work  with  other  PS/2s.  al- 
though IBM  is  not  selling  it  sep- 
arately. The  full-size  keyboard 
will  be  available  in  Octo^r  as  a 
$45  option  for  the  Model  25. 


TheMfJel 
25  looks  portable, 
but  it's  heavy  and  has  no  handle. 

All  of  the  innovation  went 
into  the  dftterior  design,  howev- 
er. Inside,  the  Model  25  runs  off 
a system  board  that  is  very  near- 
ly identical  to  the  Model  30's: 
there’s  MCGA  graphics;  a serial 
port,  parallel  port,  and  mouse 


port;512K  bytes  of  RAM  in  two 
banks  of  SIMMs  (single  in-line 
memory  modules);  a socket  for 
an  8087;  and  sockets  for  an  ex- 
tra 128K  RAM.  IBM  will  sell 
you  an  expansion  kit  for  $49. 
but  you  can  use  off-the-shelf 
DRAMs  to  plug  in  the  extra 
I28Kon  your  own. 

Most  of  the  initial  press  re- 
ports made  the  Model  25  sound 
like  the  PCjr  rising  from  its 
grave,  but  those  comparisons 
are  off  the  mark.  PC  Labs 
benchmark  tests  confirm  that 
this  PS/2  member  performs  at 
twice  the  speed  of  a 4.77-MHz 
PC-XT.  and  with  the  graphics 
adapter  on  the  motherboard, 
screen  writing  Is  smoother  and 

(continues  on  page  J4) 


Bmland  International  Puts  C in 
Tiubo  AftN/e  fm  Fast  Ikunpiling 


HANDS  ON 


BY  STEPHEN  RANDY 
DAVIS 

After  one  of  the  longer  drum- 
rolls  in  the  history  of  personal 
computing.  Borland  has  begun 
shipping  Turbo  C.  the  newest 
member  of  its  family  of  lan- 
guages. 

Turbo  C is  an  extremely  fast, 
one-pass  compiler  that  imple- 
ments the  proposed  ANSI  stan- 
dard for  the  C language.  Im- 
provements over  the  Kemighan 
and  Ritchie  standard  include 
stronger  type  checking,  proce- 


dure prototype  definitions,  and 
enumerated  data  types.  Turbo  C 
supports  Microsoft  C exten- 
sions, including  the  pointer  de- 
scriptors Near  and  Far. 

Turbo  C is  centered  around  a 
menu-oriented  shell  called  the 
Interactive  Development  Envi- 
ronment. This  same  IDE  is  used 
In  Borland's  Turbo  Prolog  and 
Turbo  BASIC,  although  it  dif- 
fers from  Turbo  Pa-scal's. 

After  selecting  a C source 
file,  you're  placed  in  the  editor. 
The  Turbo  C editor  is  very  simi- 
lar to  the  Turbo  Pascal  edi- 
tor— it  uses  the  WordStar  com- 
mand set.  unless  you  take 


advantage  of  options  that  let  you 
change  the  editing  commands. 

Once  edited,  a C program  is 
compiled  from  a menu  selec- 
tion. Turbo  C offers  two  possi- 
bilities: Compile  to  Object  and 
Compile  to  .EXE.  The  ability  to 
generate  an  object  file  and  go 
through  a subsequent  link  step 
was  a capability  sorely  lacking 
in  Turbo  Pascal.  Turbo  C sup- 
ports compilation  of  individual 
C source  files,  as  well  as  linking 
with  other  languages,  including 
assembler. 

Compiling  a simple  program 
to  an  .EXE  file  effects  an  imme- 

( continues  on  page  36) 
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Multi-user  PC  systems 
become  a reality 
with  ADC*^  PC  II... 


Does  your  company  have  a few  PC's 
around?... And,  is  your  company  plan- 
ning on  connecting  those  PC's  to- 
gether? Before  you  spend  all  the  time 
and  money  in  that  endeavor,  ADC  has  the 
perfect  solution  to  that  need... The  PC  II 
board. 


stations  all  sharing  the 
programs  and  data  at 
a fraction  of  the  cost 
compared  to  conventional 
methods  such  as  LAN  or  Time- 
Sharing. 

And,  because  ADC's  PC  II  board  is  two 
computers  in  itself,  with  its  own  memory 
(512K  bytes)  and  processors,  each  work- 
station. is  extremely  fast.  Each  workstation  is 
simply  a monitor  and  keyboard  that  is  connected 
to  the  host  PC  computer  thru  the  PC  II  board. 

...Now  with  Novell’s  NetWare.® 


With  an  IBM  PC®  (AT)®  or  compatible  in 
place,  a company  can  quickly  expand 
from  2 to  32  users  or  more  with  ADC's  rc 
without  the  need  of  adding  anofher  PC. 

By  simply  adding  a PC  II  board  with 
monitors  and  keyboards,  two  additional 
workstations  can  be  instantly  created. 
Continue  to  add  workstations  as  needed 
with  additional  PC  II  boards,  and  soon  your 
entire  office  can  have  individual  work- 


And,  in  keeping  with  the  latest  in  techno- 
logical advances,  the  PC  II  board  now 
comes  with  the  most  compatible  soft- 
ware in  the  PC  market... Novell's 
NetWare.  PC  II  is  also  compatible  with 
the  IBM  PC  Network.® 

Call  for  details  and  information  regard- 
ing ADC's  other  fine  products. 

PC  tl  is  o registered  trademark  of  Advartced  Digital  Corporation.  IBM  PC. 
AT.  PC  Network  ore  registered  trodemorks  of  Intemiotlonal  Busirtess 
MachkTes  Corporatlor>.  NetWare  Is  o registered  troderDork  of  Novell.  Irrc. 


See  Us  At  PC  Expo — Booth 
lnU,$. 

5432  Production  Drive 
Huntington  Beach.  CA  92649 
(714)  891-4004  (800)  251-1801 
Telex  183210  ADVANCED  HTBH 


AornttctD  aomt  cokpoujioh 


In  Europe 

Advanced  Digital  (U.k.)  Ltd. 

21  Newman  Street 
London  Wl-United  Kingdom 
(01)323-1120  Telex  266730  ADCUK 


CIRCLE  165  ON  READER  SERVICE  CARD 


XyWrite  lU  Plus: 
For  People  Who  Write 


People  who  write  a lot  have  always  de- 
pended on  XyWrite  to  get  the  job 
done.  Datapro  Research  Corporation  said 
XyWrite  111  was  . . the  fastest  word  proces- 
sor.. . its  power  and  flexibility  are  un- 
matched.” Now  XyWrite  111  Plus  introduces 
authoring  tools  that  will  make  you  even 
more  productive  than  before. 

XyWrite  III  Plus  has  the  flexibility  to  han- 
dle all  of  your  writing  needs,  from  simple 
letters  and  memos  to  special 
applications  such  as  audio-visu- 
al scripts  with  multiple  inde- 
pendent columns,  or  complex 
research  papers  which  require 
one-key  switching  between 
notes,  outlines  and  drafts  - up 
to  nine  different  files  in  nine 
“windows.” 

The  on-line  Spelling  Checker 
sports  a 100,000-word  dictio- 
nary to  help  prevent  embarrassing,  and 
costly,  typos.  Check  your  spelling  as  you 
work.  Or,  if  you’d  prefer  not  to  break  your 
train  of  thought,  wait  and  check  the  entire 


document  when  you’ve  finished  writing  it. 
You  can  even  check  multiple  files  with  a 
single  command.  A unique  shorthand  fea- 
ture saves  valuable  time  by  expanding  pre- 
defined abbreviations;  “asap”  becomes  “as 
soon  as  possible”  instantaneously!  And 
the  renowned  220,000-word  Microlytics’ 
WordFinder®  Thesaurus  enhances  creativity, 
putting  alternative  words  at  your  fingertips. 

Use  the  Redlining  feature  to  edit  another 
writer’s  document.  Mark  suggested  changes 
to  the  text  but  leave  the  original  material 
intact.  Combine  Redlining  with  Hidden 
Notes  and  you  have  an  ideal  way  to  share 
thoughts  with  the  original  author. 

XyWrite  111  Plus  provides  unmatched  laser 
printer  support  (including  PostScript)  for 
desktop  publishing.  Whether  you’re  using 
cartridge  or  downloadable  fonts,  or  mixing 
different  point  sizes  on  a line,  XyWrite  III 
Plus  will  automatically  hyphenate  and  justi- 
fy...  as  you  type.  A host  of  vertical  spacing 
commands  give  you  maximum 
control  over  vertical  movement 
as  well.  And  XyWrite  III  Plus  lets 
you  Include  ready-to-print  files 
from  other  sources,  eliminating 
the  need  to  cut  and  paste. 

The  superior  output  capabilities 
of  XyWrite  III  Plus,  combined 
with  an  established  reputation 
for  speed  and  flexibility,  clearly 
indicate  that  there  is  only  one  choice  for 
word  processing  software.  If  you  write,  you 
need  XyWrite  111  Plus.  For  more  informa- 
tion and  the  name  of  a dealer  near  you, 
call  or  write  today. 


PottScnpc  it  a registered  trademark  of  Adobe  SyKernt,  Iik. 


€#XYQUEST — 

3 Loomis  St.,  Bedford,  MA  01730 
(617)  275-4439 
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Buying  a PC  right  now  requires  a real  le^  of  feidi.  With 
dozCTis  of  names  and  hundreds  of  systems,  ifs  easy  to  end  iqj  with 
something  that  fafls  short  (^expectations, 

GE  RentalTjeasci  on  theotherhand,  allows  you  the  luxury 
of  discovering  the  strengths,  and  the  weaknesses,  of  a PC  system,  by 
njnringbefore  you  commit  to  a purchase 

GE  Rental/Lease  ofe  immediate  availability  of  a full  line 
ofIBMPC,XTandAT  computers,  a range  of  lower  cost  compatible 
systems,  and  the  brand  new  IBM  PS/2  that  has  everybody  talking 
Not  to  mention  the  latest  horn  Compatj,  Wyse  and  Apple 

GE  Rental/Lease  gives  you  a choice  of  ternis,  ranging  from 
as  short  as  one  week's  rental  to  long  term  leaang  And,  our  Rental 
Equity  Plan,  which  combines  rental  dollar  credits  with  a guaranteed 


leap  to  buy  a smaller  step  to  t^. 

LMTED  TIME  FREE  PRINTER  OFFER. 

And,  from  now  until  October  30, 1987,if  you  rent  orlease  an 
IBM  or  compatible  PC  under  our  Rental  Equity  Han,  you’ll 
receive  one  month  free  rental  on  an  Epson  printer 
CALLTOIi-FREE  1-800-GERENTS. 
ec  Computtr  stnice  Before  vou  take  the  plunge,  Call  US.  We'll  take 

R™ui  i.cj«-opmu..n  the  risk  out  of  your  next  Step  forward 

Call  Toll-Free  l-80()-GE-RENTS  or  mail  this  coupon. 

Yes.  I’m  interested  in  talking  to  a representative  about  GE 

Rental/ Lease. 

Yes.  I would  like  to  know  more.  Please  send  me  your 

FREE  CATALOG  of  Rental/Lease  products. 

Fm  also  interested  in  finding  out  more  about  the  total  capabilities 

of  GE  Computer  Service,  a leader  in  independent  maintenance 
and  repair  services. 

Name Title 

Company Phonc_ 

AdJfrss 

City  _ ■ Stale  Zip  _ 


Send  to:  GE  Computer  Service,  Rental/ Lease  Operation 
CIRCLE  261  ON  READER  SERVICE  CARD 


m 


WHY 

DRIVE 

UNDER 

12D? 


when  you  drive  Maxtor, 
the  hmits  simply  don't  apply. 

You  see,  our  IZOMB  and 
160MB  Winchesters,  even 
our  800MB  optical  drive,  are 
now  available  for  your  PC 
apphcations. 

Each  one  comes  as  part 
of  a SpeedStor”  plug-and-play 
mass  storare  subsystem*  from 
our  new  subsidiary.  Storage 
Dimensions. 

And  each  is  engineered  for 
easy  installation  as  well  as  full 
compatibility  with  DOS,  NoveU"" 
and  Xenix!* 

Now  if  you're  a htde  nervous 
about  driving  120MB  or  more, 
relax.  We've  been  doing  it  for 
years.  In  fact,  we've  supplied  more 
5*/4-mch  lOOMB-l-  drives  than  the 
rest  of  the  industry  combined. 

So  don't  accept  any  limits. 

Contact  the  Maxtor  distribu- 
tors listed  below  for  complete 
technical  and  ordering  informa- 
tion. Or  call  Maxtor  Corporation, 
800-255-4574  (ask  for  Maxtor ), 
in  California,  714-545-2890. 

And  drive  your  PCs  as  far  as 
they  can  go. 


M^^or 


'SpeedStor  mass  storage  subsystems  are  also  available  with  7(JMB  Maxtor  drives. 

Distributed  by  Anthem/Uonex  Electronics,  |714|  7684444,  (406|  2954ZG0,  |215)  443-51S0,  Fumrc  Electronics,  (514|  694-7710, 

Roncer  Standard  Electronics,  Inc.,  |216|  587-3600,  (301)  921-0660,  Storex  Corporation,  |617|  769-3400,  Quality  Components,  Inc.,  (214)  7334300. 
SpeedStor  is  a trademark  of  Storage  Dimensions,  Inc  Other  names  indicated  by  TM  an;  trademarks  of  their  respective  manu^cturers.  i;  1987  Maxtor  Corporation 
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VIEWPOINTS 


■ PC  ADVISOR 


number  or  the  issue  date.  Avadahility  of  is- 
sues dated  prior  to  I986ithatis,  Volumed 
and  earlier)  is  limited. 


PUT  RANDOM  NOTES  INTO  ORDER 

I have  about  26,000  pages  of  handwritten 
research  notes  spanning  a period  of  15 
years.  I'm  planning  to  enter  the  notes  onto 
a hard  disk. 

The  notes  are  in  diary  form,  organized 
by  daily  entries  only.  I need  the  ability  to 
retrieve  a day’s  notes  and  also  to  compile 
all  I've  written  on  any  given  subject.  Can 
you  recommend  the  right  program  to  cre- 
ate a database  so  that  I can  index  my  notes 
by  topic,  person,  and  so  on  as  I enter  them? 

Eugene  R.  Sorensen 
Bothell,  Washington 

You  need  a package  that  will  give  you 
more  flexibility  than  a database  offers. 
Rather  tlum  entering  your  notes  in  even 
loosely  defined  fields,  store  them  as  free- 


form te.xt.  There  are  several  packages  that 
will  allow  you  to  index  your  collection  of 
notes  and  perform  sophisticated  searches. 

If  you  haven' t already  settled  on  a word 
processor,  your  best  bet  may  be  Nota  Bene 
(Dragonfly  Software,  New  York.  N.Y.; 
(212)  334-0445;  $495).  In  addition  to  a 
full  range  of  word  processing  features. 
Nota  Bene  fuis  powerful  te.xt-inde.xing  and 
-retrieving  capabilities. 

One  of  the  program’s  chief  attractions 
is  the  flexibility  it  gives  you  in  organizing 
your  notes.  Nota  Bene’5  textbase  lets  you 
index  text  from  as  many  as  65,000  “en- 
tries . ’ ' You  can  specify  in  a variety  of  wavs 
what  constitutes  an  entry.  Each  entry  can 
be  a few  words,  a paragraph,  or  an  entire 
file,  but  you’re  limited  to  about  1 ,000 
words  per  entry  and  1,800  flies  per  luird 
disk  textbase. 

Nota  Bene  can  automatically  index  as 
nmny  as  65,(X)0  significant  words.  You 
can  also  mark  words  to  be  indexed. 


Searches  are  relatively  quick  and  can  in- 
volve multiple  parameters. 

If  you’re  already  using  a word  proces- 
sor that  you  can’t  bear  to  cast  aside,  you’ ll 
probably  want  one  of  the  excellent  pack- 
ages that  do  nothing  but  index  and  search 
f re  e-form  text. 

ZyLAB  Corp.  (Chicago.  III. : (800)  544- 
6339)  offers  three  variations  o/Zyln- 
dex — its  powerful,  well-established  text- 
retrieval  package.  The  $695  version 
allows  fast,  sophisticated  searches 
through  as  many  as  15,000  indexed  flies. 
The  $295  Professional  version  limits  the 
number  of  flies  to  5.0(X).  and  the  $145 
Standard  version  limits  flies  to  5(X).  Zyln- 
dex  can  search  ASCII  flies  and  flies  from 
about  15  popular  word  processors. 


ASK  THE  ADVISOR 

Send  your  questions  to  the  PC  Advisor, 
PC  Magazine.  One  Park  Avenue,  New 
York,  NY  10016.  [ffl 


ADD  COLOR  TO  YOUR  LIFE 

Sentinel 

TECHNOLOGIES 

<#>C.ITOH 

RAINBOW  S'A" 

Diskette 
_ Storage 

ORGANIZED  YOUR  DATA 

Ten  highest  quality  3V2"  disks 

S595 

WITH  COLOR  CODING 

PRISM  PACK  5V«” 

DSDO 

in  a rainbow  assortment  pack- 
ed in  a clear  plastic  storage 
case  with  color  coded  labels. 

Store  75  5Va  " or  40  3'/?"  diskettes 
in  this  sturdy  storage  case 

$7.50 

DOUBLE  SIDED/DOUBLE  DENSITY 

$2199 

"Quantities  Limited" 

Ten  SVa”  color  disks  in  a rainbow 
pack  with  tyvec  sleeves,  color 

coded  labels,  reinforcing  hub  rings 

and  a reusable  plastic  storage  case. 

SINGLE  SIDED/DOUBLE  DENSITY 

SONY  3.5  DSDD 

BULK  COLOR 

$1799 

• Duplicator  Grade 

SVt”  DSDD  48  TPI 

'Lifetime  Warranty' 

• Lifetime  Warranty 

• Available  in  Blue  or  Beige 

1-50  S9C  each 

50-500  49C  each 

Special  I RED  I Double  S<de/Doubie  Density 

5(X)  + Call  our  wholesale  division 

BULK  PACKED 

10-50  1.29 

Choose  from  Medium  Blue.  Ute  Blue.  Green, 

1-50  1.39 

51-99  1.19 

VeflOM'.  Orange.  Red.  Magenta.  Maroon. 

51-99  1.29 

100-1-  1.09 

Brown.  Gray.  Lavender.  White 

100-F  1.19 

RIBBONS 

Available  in  a rambow  pack 
(black,  blue,  red.  green,  brown, 
purple)  or  a black  six-pack 

Apple  Imagewriter/C  Iloh  18.99 

Centronics  700  10.99 

Data  Products  B300/600  37.99 

Diablo  Hy  Type  II  14.99 

Epson  IQ  600  19.99 

Epson  LQ  1000/1800  25.99 

Epson  LX  80  19.99 

Epson  MX/FX/RX  70/80  17.99 

Epson  MX/FX/RX  100  25.99 

NEC  5500/770  17.99 

Tl  650/855  23.99 

NEC  Pinwriier  P2  29.99 

NEC  Pinwriter  P3  30.99 

NEC  Pinwriter  P5  27.99 

Okidata  80/82/83/92  7.99 

Okidata  84/94  14.99 

Okidata  182/192  25.99 

Panasonic  KXP1090/92  26.99 

Oume  IV  18.99 

Ricoh  1200/1600  18  99 

Star  Radix  10  26.99 

Toshiba  P1340/1350  22.99 

Hundreds  of  ribbons 
available.  Call  for 
your  price 


HUBDISK 

COMPUTER  PRODUCTS  INCORPORATED 
491  WEST  MAIN  STREET.  AVON.  MA  02322 
(617)  580-1379 


CALL  TOLL-FREE 

1 -800-637-DISK 


MC,  VISA.  American  Express. 

Discover.  Personal  & 
Corporaied  Checks.  Fortune 
1000  and  Inslilutional 
Purchase  Orders  Accepted 
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PCadvisc* 


Help  in  finding  disk-caching  sofiware,  in  solving  an  expansion  problem,  in  choosing  text- 
retrieval  software,  and  in  ordering  PC  Magazine  reprints. 


IS  THE  MODEL  30  A GOOD  BUY? 

I am  interested  in  purchasing  an  IBM  Per- 
sonal System/2  Model  30  in  the  near  fu- 
ture. My  problem  is  that  I need  to  put  more 
boards  in  the  computer  than  there  are  slots. 
I want  to  connect  a Bernoulli  Box,  an  inter- 
nal modem,  a memory  board,  a Copy  II 
PC  Option  Board,  and  a MIDI  board. 

What  can  I do  to  solve  this  problem? 

Feliberto  Escobar  III 

Corpus  Christi,  Texas 

When  you' ve  outgrown  your  system  before 
you  buy  it,  it's  definitely  a sign  that  some- 
thing’s wrong  and  you  should  opt  for  a dif- 
ferent system.  My  rule  of  thumb  is  to  count 
the  expansion  slots  you  know  you'll fill  and 
add  at  least  two.  Don’t  settle  for  less. 
Clearly,  the  Model  30  would  force  you  to 
compromise:  it  has  only  three  slots. 

But  don’t  despair.  The  world  is  rife  with 
attractive,  low-cost  alternatives  to  the 
Model  30.  While  IBM  designed  the  other 
PS/2  models  arotmd  a new  bus  design,  the 
Model  30  offers  little  or  nothing  that  XT 
and  AT  compatibles  don’t— aside  from  the 
IBM  name.  It’s  true  that  IBM  has  built  an 
excellent  reputation  for  customer  support, 
but  you’ll find  that  some  other  major  play- 
ers— such  as  Compaq  and  Zenith — also 
excel  in  this  area. 

frit’s  the  Model  30’ s speed  and  small 
footprint  you’re  after,  peruse  our  recent 
roundup  of  small  footprint  PCs  ("Taking 
Back  the  Desk.  ’ ’ PC  Magazine,  Volume  6 
Number  6f  The  PC’s  Limited  286-8,  one 
of  two  Editor’s  Choices  in  the  review, 
beats  the  Model  30’ s price  and  perfor- 
mance and  packs  eight  slots.  This  manu- 


facturer. too,  has  added  an  extensive  na- 
tionwide service  policy  recently. 

fr  a palatable  price  tag  is  more  impor- 
tant to  you  than  a small  footprint,  you  may 
find  your  dream  machine  in  ’ ’The  Cheap- 
est PCs  Ever"  fPC  Magazine,  Volume  5 
Number  l7)or  ’ ’The  Cheapest  ATs  Ever’  ’ 
fPC  Magazine,  Volume  5 Number  18), 
where  you  ’ll  find  our  test  reports  on  a wide 
range  of  machines. 


USING  CACHES  IN  EMS 

I have  an  AT-compatible  system  with  1 
megabyte  on  the  motherboard — 640K 
bytes  of  conventional  memory  plus  384K 
extended  memory.  I know  Microsoft  will 
eventually  release  OS/2,  which  will  allow 
applications  to  access  extended  memory. 
In  the  meantime,  I want  to  use  some  of  the 
extended  memory  as  a disk  cache  to  speed 
disk-intensive  applications. 

I’ve  looked  at  PC  Support  Group’s 
caching  program.  Lightning,  but  that 


■ When  you’ve  outgrown 
your  system  before  you 
buy  it,  it’s  definitely 
a sign  that  something’s 
wrong  and  you  should  opt 
for  a different  system. 


package  can’t  use  extended  memory.  Do 
you  know  of  any  caching  programs  that  al- 
low use  of  extended  memory? 

Dr.  Samuel  M.  Gon  III 
Honolulu.  Hawaii 

You  can  put  up  to  I megabyte  of  extended 
memory  to  good  use  with  Multisoft  Corp.’s 
Super  PC-Kwik  (Beaverton,  Oreg.;  (503) 
642-7108;  $79.95). 

To  instruct  Super  PC-Kwik  to  use  ex- 
tended memory,  you  simply  add  one  pa- 
rameter to  the  command  that  invokes  the 
cache.  With  a few  additional  keystrokes, 
you  can  even  persuade  the  cache  and  any 
RAMdisk  to  coexist  peacefully  in  extended 
memory. 


PC  MAGAZINE  REPRINTS 

I’m  trying  to  find  reprints  of  several  PC 
Magazine  articles.  Are  reprints  or  back  is- 
sues available?  If  so,  what  is  the  proper 
method  of  obtaining  them? 

Richard  G.  Keller 
Fort  Thomas,  Kentucky 

You  can  purchase  article  reprints  by  call- 
ing the  PC  Magazine  reprint  service  at 
(212)503-5447.  Be  forewarned,  however, 
that  the  minimum  quantity  per  reprint  or- 
der is  500. 

fr  you’re  only  trying  to  get  your  hands 
on  a PC  Magazine  golden  oldie  or  two,  or- 
dering back  issues  is  a better  alternative. 
SetuI  a check  or  money  order  in  the  amount 
of  $8  per  issue  ($9  outside  the  United 
States)  to  Kim  Armstrong,  PC  Magazine, 
One  Park  Avenue,  New  York,  NY  10016. 
Be  sure  to  specify  the  volume  and  issue 
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WHOLE  EARTH  ELECTRONICS 


1-800423-8080 


Special  Price! 


WHOLE  EARTH 

XT  TURBO 

Ftatum  indude: 

• DubI  Clock  »Md/kByboyd  swkchable 
4.77Mhz  and  8Mhz. 

• BAANO  NEW  (not  rofurtHhed)  famous 
maka  20MB  hard  drive  and  controler  card 


• 380K  tenma  make  floppy  d 
ard  w/Ul 


:0  status 


• AT  style  84  keyboard  v 
Indkators 

• Monographics  (Hercules  compatible)  card 

w/printer  port  

• H%h  reeohitfcin  TTL  amber  screen 


• 640K  nicaled  BAM; 

• ISO  wKC  power  supply 

• Eight  expansion  sloa 


programs 

FREE  FREKSHTI 


895. 


WHOLE  EARTH 

TURBO  286 


Features  Include: 

• 1.2  MB  floppy  <^*^0  ; 80267  coprocessor 
socket;  80286  CPU  • MGP  card 

• SI2K  RAM  instaled;  motherboard  has  I MB 
capacity;  Phoenix  BIOS 

• 6/10  Mhz  operating  speed  (switchable) 

• 6 expansion  slots;  two  8 bk.  six  16  bit 

• Paraiei  printer  port  • TTL  monitor 

• AT  style  keybo^ 

• 220  watt  power  supply 

• 40MB  hard  drive 

FREE  FREIGHTI 


WHOLE  EARTH 

TURBO  XT-IO 


SAME  AS  20M6  EXCEPT  WITH  1 0MB 
HARO  DRIVE 


FREE  FREIGHT! 


749. 


1695. 


THE  CONFIDENT 
COMPATIBLES 

Superb  workmanship.  Assembled 
in  our  Berkeley,  C^ifomia 
plant  and  lab  tested  to  ensure 
quality  and  compatibility!  Each 
computer  gets  a 48-hour  bum-in 


•lOOCPS  draft  eBidirectional 
printing  eBold  and  proportional 
printing  ■ 

PMNTERS  ' 


EpaonFX286 

449. 

E^LX800 

EpiOnEXIOOO 

209. 

54f. 

EpaonLQ800 

449. 

EpeonLQIOOO 

629. 

Epson  LQ2500 

899. 

179. 

Panasonic  I09li 

209. 

Pamsonk  10921 

Panasonk  Laser 

J09. 

CALL 

Whol*  Emrth  Computw  System! 

"The  Best  You  Can  6uy’’ 
•Technical  Support  AvaUabie 
•SuBt  and  Toabed  In  the  USA 
•t  Veer  Umited  Warranty 
•38  Day  Monay  Back  Guerantea 
•UKencad  MS-DOS  3.21  AvaUaMe 
w/«y«taffl  Burchaies 
•Lovract  Prka*  on  thouianda  of 
othargoodt  •FCC/8  Approved 


Hardcard 


CARDS 

Mono/crsphics/port S8. 

EGA 149. 

CGA  with  port S9. 

I/O  Plus  W/MGA.CGA...  119. 

Floppy  controlters 25. 

l/OftusforXT 59. 

SixPikPlus  cion* 80. 

Memory  card  w/OK 43. 

Amber  monitor  TTL 89.t 

Scacau  225  w/WXI 299.1 

RAMch^ CALL 

NECV20 LOWEST 

Floppies. ...  REST  FRICES 


FUJI 

Floppy  Dlfks 

79« 

each  dhk 

Sold  in  boxes 
of  ten. 

SOFTWARE 

Paradox 399. 

Q and  A 249. 

Reflex 89. 

Pagemaker  3.5/5.2S....  CALL 

Flight  Simulator 32. 

Word  Perfect  4.2 209. 

EGA  Paint 55. 

Microsoft  Chan 199. 


About  Whole  Earth  Access 


‘The  Company  That  Calls  You  Back" 

Whole  Earth  Access  stores,  well  Krsown  throughout  CaKfomia.  now  sell  the  finest 
computer  products  nationwide.  We  provide  tot2  customer  satbfaction  at  the  lowest 
possible  p^es.  We  have  400  eniplwees.  we  perform  over  10,000  customer 
transactions  a week,  we  do  over  $60  nnilHon  business  per  year!  In  all.  we  have  the  ability 
and  commitment  to  take  care  of  our  customers. 


WHOLE  EARTH  ELECTRONICS 

2990  7th  Street  • Berkeley,  CA  94710 

custonf>er  support:  415-653-7758 


Call  for  for  freight 
and  COO  information 


Ej  and  COD  information  Errors  subject  to  correction 

' 1-800-323-8080  ^ 
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PRICED  TO  SAVE  YOU  MONEY, 
SHIPPED  FAST  ANYWHERE. 


dBx:  dBASE  AT  THE  SPEED  OF  C 

Ihaiis/ates  dBASE  Applications  to  C 


YOU  dBASETM  programmers  know 
what  an  expressive  and  readable 
language  dBASE  is  It's  a very  comfort- 
able development  environment  But  the 
price  IS  debased  performance  E’/en 
compiled  dBASE  doesnl  offer  the  speed 

ESSENTIAL  C 
UTILITY  UBRARY 

400  Dincdons,  30€  Each 

You've  probably  seen  the  speed  and 
power  of  Elssential's  C function  li- 
brary without  knowing  it  Software  greats 
have  been  uang  it  for  some  time  to  give 
today 's  top  products  pizaz  and  panac^ 
Now  grown  to  400  functions  Essential  's 
collection  features  routines  to  produce 
pc^Hjp  menus,  save  and  restore  screens 
and  windows  to  disk  or  mwnory  in  as  lit- 
tle as  1/lOih  second,  and  the  fastest 
vxleo  output  available  Screen  handling 
covers  scroUing.  paging,  word  processor 
functions  to  insert,  delete  and  clear  to 
end  of  lines  or  screen  Library  has  a com- 
plete set  of  so  business  graphics  func- 
tions. 40  string  handlers.  28  functions  for 
printers.  18  for  mice.  11  for  time  and 
date  Its  DOS  interfacing  functions  o^er 
disk  error  trapping  to  keep  from  in- 
truding on  your  program,  and  directory 
and  file  management  with  file  creaticxi. 
file  search  using  wild  cards,  plus  acqui- 
sttion  and  change  of  file  annbutes 
Everything  comes  in  source,  including 
sample  programs  that  demo  library 
functions  We  have  verswns  with  pre- 
built  libraries  for  all  well  known  C com 
pliers,  aivd  a source  code  librarian  is 
supplied  for  rolling  your  own 

List  PC  Brand 

C Utility  Library  S18S  S119 

Essentik  Graphics  S2S0  1183 

Essential  Communicaiions  8185  S12S 

with  Breakout  Debugger  SZSO  8189 

ZVIEW 

Screen  Design  AJd 

Aoxnplete  package  for  screen 
design  with  full  windows  manage- 
rrtent  as  a bonus'  E^asy  creatxin  of 
screens  wnh  complex  validation,  such 
as  range  checking  or  reguired/opticm- 
al  data  Powerful  Screen  Paint  utility 
for  creating  or  editing  applications 
screens  Built  m security  levels,  set  at 
run-time,  control  read  or  read/wnte 
access  by  field  or  screen  Automatic 
help  screen  processing  for  run-time 
aid  per  field  or  screen  Applications 
regain  control  during  field  tabbing, 
allowing  run-time  on-screen  transaction 
processing  or  flow  control  Run-time 
functions  indude  Screen  Read  and 
Write  with  automatKT  transparent  data 
conversx>n  from  screen  image  to  data 
storage.  Field  Editing,  Help  Screen 
Processing,  even  a capability  to 
change  any  field  charactenshc  at  run- 
time, plus  Window  Push  Pop  and  Scroll 
Versions  for  Lattice.  Microsoft  and 
Aztec  C Automatic  free  updates  to 
registered  users  No  run-time  royalties 
List  *245  PC  Brand  *175 


.he  Condor  Ed«or^ves  flight 
to  your  'Work  with  windows-tiled,  over- 
lapping. or  split -to  bring  multiple  files 
to  the  screen  for  simultaneous  editing, 
full  cut  and  paste  between  windows,  and 
unlimited  notepad  bufiers  to  store  inter 
mediate  scraps  TTie  editor  has  search 
capabilities  to  dentify  all  files  containing 


that  some  users  require  from  software 
these  days  Tlie  land  of  speed  offered 
by  software  written  in  the  C language 


to  C It  offers  you  a major  competitive 
advantage  over  the  next  dBASE  pro- 
grammer But  ncx  by  converting  every- 
thing you've  ever  written  to  C including 
you  Rather,  keep  right  on  writing  in 
dBASE  l^ke  every  application  all  the 
way  to  completion  Tben  use  dBx  to 
translate  it  top  to  bottom  to  C source 
code  and  compile  it 
There  are  other  advantages  C is  port- 
able, even  to  other  operating  systems 
like  UNIXTM/XENIXTM  as  well  as  to  the 
Macintosh  or  Amiga  dBx  is  the  gateway 
for  your  applications  to  places  where 
dBASE  cannc*  go  (library  source 
needed  for  non  MS-DOS) 
dBx  has  its  own  file  management  uiJiiy 
for  single  user,  but  links  to  major  C file 
mainagers— c-treeTM  and  dBC— for  both 
compatibility  with  dBASE  files  and  multi- 
user support  And  you'll  need  a C com- 
piler We  have  everything  to  get  you 
under  way.  including  good  advice  So 
call  us  when  you're  ready  to  put  to  C 
list  Brand 

dBx  8 3S0  8299 

with  Library  Source  8 550  8469 

with  Full  Source  Code  81000 
Call  for  special  dBx  TVanslaiion  System  ] 
pncmg  with  includes  dBx,  C compiler, 
and  File  Manager 


The  CONDOR  EDITOR*” 

The  developer  of  the  Condor  data- 
b 


base  system  has  come  up  with  an 
unflappable  editor  with  all  the  features 
you  could  hope  for.  especially  a price 
that  's  light  as  a feather  No  matter  your 


Oufsae  the 


J ^'fieve 


I Wb 


bbO 

3.300 

eoo 


■^69®  I 


Credit 


nfmber,  expiry  a-  Cara 


cards. 
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GSS  GRAPHICS  SYSTEM 

Leave  the  Device  Driving  to  GSS  ansi  cg> 

GSS™  has  reconfigured  two  compo- 
r ' 


nenis  of  its  comprehensive  graphics 
tools  to  conform  with  the  ANSI  Computer 
GrapJncs  Interface  (CGI)  standard 

At  the  heart  of  the  system  is  the  Develop- 
ment Ibolkit  which  contains  all  language 
nterfaces  and  device  dnvers  for 
boards,  mice,  joysticks,  tablets,  pnnters. 
plotters,  cameras,  and  more  Dnvers  house 
managemeni  of  vector  graphics  (plotters) 
and  bitmaps  used  by  raster  input  devices 
^scanners)  to  insulate  the  applxration  pro- 
gram from  concern  for  devxx  xliosynaacy. 
No  one  else  has  implemented  CGI  that 
way  It  means  your  programming  remains 
generic,  just  switch  dnvers  and  the  same 
program  will  dnve  a different  device 
Kernel™  conforms  to  lewl  2b  of 
ANSI's  Graphical  fernel  System  (GICS)  and 
contains  all  its  needed  dnvers  and 
language  bindings.  Itemel  has  macro  level 
tools  to  draw  and  color  an  object,  store  the 
sequential  instructions,  arxl  recreate  the 
object  on  its  own,  as  well  as  segment  it. 
transform  it.  etc  So  powerful,  a single  com- 
mand may  represent  several  score  lower 
level  statements 

Plotting  has  the  equivalent  GKS  tools  for 
grap^  and  chart  generation  and  their  cap 
tioning.  hand  it  apples  and  oranges,  say 
"pie",  and  it  bakes  the  numbers  into  a 
digestible  display  for  screen  or  potters 

Kernel  and  Rotting  have  tools  to  convert 
images  they  create  to  ANSI  Computer 
Graphics  Metafiles  (CGMs).  a totenized 
standard  for  storing  every  form  of  graphic 


image  as  data  'Hie  Metafile  Interpreter 
reads  the  contents  of  a COM  and  inter- 
prets It  with  full  (DGl  capability  for  re- 
creation on  various  devices 
Quality  software"^  IBM  thinks  so  They  sell 
the  GSS  series  under  their  ovm  label 
Ask  for.  List  PC  Brand. 

GSOlO  CGlDvipmtTbolkjt  M9S  *32S 

GS020  Kernel  System  *495  *375 

GS02S  Kernel  for  IBM  RT  *795  »645 

GS030  Rotting  System  *495  *375 

GS040  Metafile  Interpreter  *295  *235 


purchase 

a sought  for  keyword  and  os  location  in 
those  files,  ideal  for  tracking  down 
system  wide  use  of  a function  or  varia 
ble  All  DOS  ccxnmands  are  available 
from  within  the  editor  And  it  has  either 
rrienued  commands  in  desktop  style  or 
single  keystroke  commands  once  menus 
become  obtrusive  Rus  Condor  claims 
the  most  extensive  help  facility  of  any 
editor  should  a new  need  come  along 
And  for  Condor  3 database  management 
users,  the  Condor  Editor  aoss-referenoes 
ccxnmand  and  form  files  list  8129. 

PC  Brand  8118.  Tbgether  with  compiler 
purchase  the  price  drops  to  899. 


BLAISE  C Tools  Plus 

Nothing  pays  you  back  quicker  than 
a function  library,  and  Blaise  has 
long  been  known  as  a great  one. 

C Tbols  Rus,  the  top  of  the  line,  now 
has  over  200  functicxis  Mature,  tight, 
predominantly  in  C.  they  isolate  hard- 
ware dependence,  come  in  source  and 
library,  wnh  no  royalty  TTie  rundown 
^een  Handling  erther  via  BIOS  or 
direct  to  video  adapter,  supports  EGA, 
43-line  mode  and  multple  pages,  twin 
monitors  Windows  any  number,  stack- 
able.  writable.  wordwiapaUe.  and 
erasable  Interrupts  well  known  for  in- 
terrupt service  routines  m C.  from 
which  you  can  now  access  DOS  func- 
tions Directories  Create,  diange.  or 
search  directories,  rename  files,  get 
and  change  their  date/times  Memory 
control  DOS  memory  allocation,  load  a 
"child"  process  alongside  your  pro- 
gram, even  create  memory-resKlent 
programs— and  remove  them.  Strings 
international  money,  dates  and  charac- 
ter sets,  plus  superfunctions  to  perform 
several  tasks  with  a single  call  Gen- 
eral BIOS  and  DOS  gates  lor  direct 
access,  memory  copy,  speaker  control. 
It  goes  on  Our  complete  Blaise  line 
list  PC  Brand 

C Tbols  Rus  $175  8117 

Asynch  Manager  8175  8117 

View  Manager  8Z7S  8184 

T\irbo  Asynch  Rus  8100  8 67 

Tbrbo  Power  Tbols  ♦ 8100  8 67 


BTRIEVE  ask  us  ABOUT  XTRIEVE4  REPORT  OPTION 

Queen  B-tree  File  Manager  Abdicates  Royalties 

here's  no  longer  a tithe  to  incorporate 


Tl 

Btrieve™  in  applications,  a welcome 
proclamation  if  lo^hes  would  nan  your 
prt^  margins  Btrieve  lakes  complete 
charge  of  all  file  creahon,  indexing, 
read^,  writing,  insertion,  deletion,  space 
recapture  forv^rd  and  backward  search- 
ing. It  builds  function  call  "commands" 
into  the  language  you  use.  interfaces 
to  C Pascal.  BASIC  and  COBOL,  with  sam- 
ple programs  m all  four,  come  with  each 
copy 

Btrieve  has  mainframe  specificaoons!  It  s 
balanced-tree  indexing  scheme  finds  an^’ 
key  in  a millx>n  in  four  or  less  accesses 
Flies  may  have  up  to  24  indeies,  fixed 
record  length  to  4090  characters,  indexes 
up  to  2S5  diaraaers,  files  of  4 billion  bytes 


Can  even  extend  a file  across  two  drives  - • 
even  two  hard  diste' 

\%r5ion  4 X speeds  DOS  interaction  for 
large  multiply-keyed  files;  enables 
variable  length  records  of  virtuaUy  any 
length,  ven^  accuracy  (optionally)  with 
read  after  write  useful  m gntty  en- 
vuonments,  offers  password  and  data 
encryption 

There's  also  Xtneve  for  Btrieve  file  in- 
quiry and  data  manipulafion,  and  Rineve 
for  report  writing  All  three  m versKxis  for 
any  network  that  sup^rts  the  MS-DOS  3 1 
file  dianng  function 

Ask  for  List  PC  Brand 

S0650  *250  *195 

S06S2  Network  \fersion  *595  >465 


TERMS  AND  CONDITIONS  OP  SALE 


UcensM:  Each  pt  ice  is  for  a hcense  lo  use  a prod 
ud  on  a single  computer  and  does  noi  corrslitule 
Its  owrwship  We  will  irrquire  lor  about  site 
(•censes  Except  asotherwiseindicaled  or  where 
'if  toHows  the  Product  Code,  products  may  be 
used  to  create  programs  tor  cksinbution  without 
ro^ly  payments  or  addinorral  l•cer«e$.  provided 
said  programs  do  not  subsianlially  rephcate  the 
products  themselN^s 

Compatibility:  PC  BRAND'S  standard  products 
are  designed  lo  operate  with  the  IBM*  PC.XTorAT 
under  PC-OOS  arxl  require  no  more  than  128h  of 
RAM  unless  ind^aled  Non  IBM  machir>es  using 
MSOOS  contadmanuiactureratxiui  precise  dif 
ferences  so  we  can  advise 
Retume:  See  box  page  one  Detective  pans  w4  be 
replaced  Please  cal  tor  authorization  to  return  a 
product  tor  refurid 


Payment:  We  honor  MasterCard.  Visa.  American 
Express  (no  surcharge),  checks  in  advance,  or 
fundswiredloPCBrand  ctoChemcalBank.  t26 
EasiSeSi  New  York.  Account  034  0160S6  COO 
(U  S only)  tor  cash,  money  order,  certified  check 
(no  fee)  NY  Stale,  add  sates  tax  Purchase  orders 
accept^  from  larger  corporations  arxl  institutions 
at  our  (tscretion  if  you  agree  to  net  30  days  piuS  2% 
a rTxxilh  late  penalty  thereaner 
Shipping  A Handling:  US  UPS  Surface  isi 
product  $6.  each  addi  S3  UPS  2nd  Day  Air  1s( 
productStO  eachadd1S4  50  UPSNexiOmAiror 
FederalExpress  1 20avAx  isiproduciSiD.each 
adcflSO  F^ExNexlO^  tOAM  Isl  product  S28. 
each  add"!  $7  International  Charges  vary  by 
destinabon  and  carrier  StO  per  shipping  container 
tor  export  forms  Air  parcel  post  at  your  risk  be^yxt 
coitected  insurable  arrxxini 


For  Orders  or  Literature,  Call  Us  at.... 

800  PC-BRAND 

That’s  (800)  722-7263.  In  NY  State  caU  (212)  242-3600 
PC  Brand,  ISO  5th  Ave.,  New  York.  N.  Y 10011-4311 
Tfelex:  667962  (SOFT  COMM  NYK) 

01967  PC  BRAND 

Prices.termt.andfp*c<ncWonstul)(Kttocftano»wirhouina(ic«  4PC84f 


CIRCLE  310ON  READER  SERVICE  CARD 


TODOTs  TOP  QUAUTY  AIDS  TO 
PROGRAMMING  PRODUCTIVITY 

SUPER  SOURCE  ..and  lYee  IXagranuner  BASTOC  TVans/ates  flASfC Into  C 


Two  great  debugging  and  documenta 
tion  tools  that  support  C.  Modula, 

Pascal.  BASIC,  and  dBASE 

Source  Print 

Author  Alan  Simpson  writes  "the  best 
overall  debugging  technique  is  to. 
draw  lines  to  connect  all  the  IPs  and 
DO  WHILES  etc  with  their  ENDIFs  and 
ENDDOs  Use  a pen  or  pencil  to  " 
Well  thanks,  Alan,  but  we 'll  let  Source 
Print  do  It  for  us  It  draws  vertical  lines 
to  connect  all  such  beginnings  and  end- 
ings in  a vivid  display  of  your  program  "s 
organization  And  it  can  print  programs 
with  page  numbers,  headings,  line 
numbers,  indent  automatically,  throw  in 
a table  of  contents  and  a cross- 
reference  index  "Occasionally  a utility 
comes  along  that  makes  a programmer  s 
life  much  easier  Source  Print  is  such  a 
program  " says  PC  Magazine  List  $75 
Ours  $60 


TYee  Diagrammer  prints  an  organization 
chart  of  your  program's  structure  show- 
ing the  hierarchy  of  function,  procedure, 
and  subroutine  calls  Shows  at  a glarxre 
what  routines  call  each  other  for  clearer 
debugging  Every  shop  should  have 
this  important  documentation  tool  Ljsi 
$55.  Ours  $45 


There  are  rw  screen  design  and  data 
entry  tools  quite  like  Panel  Plus  Design 
a screen  under  program  control,  use 
Panel  's  utility  to  "run  " and  test  it  field 
by  field,  then  pass  it  to  Panel  's  code 
generator  which  debvers  C source 
code  Options  style  the  code  to  your 
ccOTipiler's  liking  Then  do  whatever  you 
want  to  the  source  afterward  The  code 
calls  Panel  I^us  s function  library,  but 
now  the  library  comes  in  source,  so 


For  a trifling  pnce,  BASTOCTM  moves 
truckloads  of  BASIC  code  over  to  C It  's 
a translator  which  takes  in  Mxnosoft 
Eidended  BASIC  and  emits  pure  K&R  C 
for  MiCTOsoft  or  Lamce  Structures  even 
convoluted  BASIC  code  Optimized  to 
dramatically  reduce  execution  time 
Converts  to  integers  those  variables  in 


everything  produced  is  highly  portable 
Not  like  screen  managers  that  deliver 
object  libraries  leaving  you  to  write  the 
detailed  code 

A single  screen  design  can  have  1000 
fields  stacked  as  visual  overlays  up  to 
127  levels  deep  or  as  pop-ups  Each 
field  can  be  boxed,  colored,  multi-row 
word-wrapped,  scrolled  both  ways  if 
larger  than  its  view  aperture  assigned 
a help  and  enor  message  accept  only 


BASIC  programs  which  do  not  need 
floating  point  Where  BASIC  uses  full 
assignment  statements  to  increment 
counters.  BASTOC  converts  to  C's  com- 
pact form  Dynarruc  string  allocation 
ends  BASIC's  catatonic  garbage  collec- 
tion Huge  worksaver  A^  for  S0375, 
list  $4BS.  PC  Brand  $399 


certain  characters,  or  match  a picture, 
check  data  after  entry— proper  dates, 
number  ranges,  etc  —or  against  your 
own  validation  routines  Customi^ 
Panel's  test  utility  with  these  routines 
Panel  Plus  will  operate  in  graphics 
mode  via  interfaces  to  graphics  prod- 
ucts It  supports  Handies  EGA  s 43  line 
screen  Adapts  to  various  keyboards, 
screens,  operating  systems  Major  tool 
for  the  serious  developer 
List  $495  PC  Brand  $385 


PANEL  PLUS  Ubrary  Source  For  Cbmp/eto  Portability 


Shopping  List  for  the  Power  Workbench 


ARfTY  PRODUCTS 

Arlly  Combination  Package 

Expert  System  Development  Pkg 
File  Inter^ange  Toolkit  . . 

PROLOG  Compiler  ft  Interpreter 
Screen  Design  Toolkit 
SQL  Development  Package 
Afity  PROLOG  Interpreter  . 

Arity  Standard  Proli^ 

AI-KXPCRT  SYSTEMS 
Autointelligence  by  mre/hgenceWare. . . 

Experteach  II  by  IntelligenceWare 

EXSYS  Development  Sollware  by  £XSYS 

EXSYS  Runtime  System 

Insight  2-r  by  Lave/ Five  Research  . . . . 
IntaTllgerKatCompller  /nte/hgenceWare 
Al'USP  LANGUAGE 
IQCLISP  by  tnregra/Oua/rty  . 

lOLISP  by  Integral  Quality 
Microsoft  LISP  Common  LISP 

XrantUSP  from  Solution  Systems  

TransLISP  PLUS  from  Solution  Systems 
AI-PROLOG  LANGUAGE 
APT  Active  Prolog  Tutor  from  Solution  Sys 
MPROLOG  Language  Primer  LOGICWARE 
MPROLOQ  PSOObyLOG/CWARE 

MPROLOG  PSSO  by  LOGICWARE 

Prolog-66  from  Solution  Systems 

Prolog-66  Plus  from  Sotuhon  Systems  . 

Turbo  PROLOG  by  Borland  Ini  ’l 

TurtM  PROLOG  Toolbox  by  Bortand  tntV 
ASSEMBLERS  ft  DEBUGGERS 
Advanced  Trace-66  Morgan  Debugger  . . 
C-Sprite  Debugger  by  Lattice,  source  level 
Microeolt  Macro  Assembler  with  Utilities 
PASM86  by  Phoemx.  Macro  Assembler 
Periscope  I Debugger  The  Periscope  Co  . 
Periscope  II  with  NMI  Breatiout  Switch  . 

Perisco^  ll-X  software  only  

Periscope  III  with  Advanced  Board  New 
BASIC  LANGUAGE 

Microsoft  BASIC  Intemreter  tor  XEAttX  . . 
Microsoft  QuickBASIC  Compiler  .3.0 
BORLAND  PRODUCTS 
Reflex  ft  Reflex  Workshop 
Reflex  Data  Base  System 
Reflex  Workshop  . . 

Turbo  Basic  New 

TUrbo  C Compiler  New 

Turbo  Lightning  

Turbo  Pascal  ft  Tutor  New 
Turbo  Pascal  with  6067  ft  BCD 
Turbo  PROLOG  Compiler 
Turbo  PROLOG  Toolbox 
Turbo  Tutor  .... 

C COMPILERS 

C86  PLUS  by  Computer  Innovations  New 

Lattice  C Compiler  from  Lattice 

Let’s  C Compiler  by  Mark  iVittiams 
with  CSD  Source  Level  Debugger 

MWC-S6:  Mark  Williams  C DevMopmant 
Microsoft  C Compiler  ...4  0 
TurboCCompilerbyBortand  .Atew  . . . 

C INTERPRETERS 

C‘Jerp  by  Gimpel  Software  

Instant  C by  Rational  Systems 
Interectivo-C  by  IMPACC  with  debugging 

RUNtC  Professionsl  from  Lifeboat  

COMMUNICATIONS 
Asynch  Manager  by  Blaise,  lor  C or  Pascal 


LIST 
1095  979 
295  229 
50  44 

650  569 
50  44 

295  229 
295  229 
95  77 

990  739 
475  339 
395  309 
600  469 
485  379 
990  739 


300  Call 
270  Call 
250  189 
95  Call 
195  Call 

65  Call 
50  45 

495  395 
220  175 
125  Call 
250  Call 
100  63 

100  64 

175  119 
175  139 
150  109 
195  125 
345  289 
175  139 
145  105 
995  Call 


200  129 
150  69 


125  85 

100  64 
100  63 

100  64 


497  397 
500  299 
75  55 

125  90 

495  369 
450  295 
100  64 

300  249 
500  395 

249  219 

250  185 

175  117 


Greenlaal  Communications  by  Green/eat  . 

C UTILITY  LIBRARIES 
Blaise  C Tools  Plus 
Blaise  C Tools 

Blaise  C Tools  2 

C Food  Smorgasbord  by  Lattice 
C Utility  Library  by  Essenhat.  300  lunctions 
Greenlaal  Functions  by  Greenteat  Software 
COBOL  LANGUAGE 
RM/COBOL  see  Ryan  McParlarfd  Prod. 
Microsoft  COBOL  Compiler 
Microsoft  COBOL  Compiler  lor  XENIX 
Micro  Focus  COBOL  see  Mrcro  Focus  Prod. 

dBASE  SUPPORT 
BRIEFtdBRIEF...6r/e/  tor  DBASE  III 

CL\PPER..Jrom  Nantucket 

McMAX... dBASE  for  MAC  from  Nantucket . 
6Bx..dBA$E  to  C Translator  by  DESKTOP  Ai 

with  Library  Source  Code 

with  Pull  Source  Code 

dBC  from  Lathee . mamtams  DBASE  files 
with  source  . 

dBC  Ml  Pius  supports  multi-user  DBASE 

with  source 

DEVELOPMENT  TOOLS 
BASTOC  by  JMt.  convert  BAS/C  to  C 
BASIC-C  BAStC's  lunctions  added  to  C 
Report  Option  So/tcratt  Btrieve  Report  Gen 
xtrieve  So/tcra/f  Query  Utility  lor  Btrreve 
Code  Sifter  Prot//er  by  Davrd  Smith 
Dan  Bricklin's  Demo  Program  Prototyper 
LMK  trom  Lattice,  "make  "like  UNIX.  . . 
Microsoft  Window  Development  Toolkit 
ESSENTIAL  PRODUCTS 
C Utility  Library 
Essential  Gravies 
Essential  Comm  Library 
with  Breatiouf  Debugger 

FILE  MANAGERS 
Btrieve  by  Soticralt.  no  royalties  . . 

Btrieve  Network  by  SoUcralt 
C-Tree  by  FairCom  - no  royaihes.  source 
R-Tree  by  FairCom-Report  Generator 
C-Tree  ft  R-Tree  Combo  by  FairCom 
dbViste  single  user  DBMS  by  Raima 
dbVista  multi  user  DBMS 
Opt-Tech  Sort  Can  sort  Btrieve  hies 
FORTRAN  LANGUAGE 
RM/FORTRAN  by  Ryan  McFarlana 
FORTRAN  Libraries...byAtpha  Computer 
Microsoft  FORTRAN  LinAs  w/Microsolt  C . 
Microsoft  FORTRAN  tor  XENtX 
Scientific  Subroutine  Package  by  Alpha 
GRAPHICS 

Essential  Graphics  Essential,  no  royalties . 
GSS  Graphics  Development  Toolkit 
GSS  Kernel  System  by  Graphic  Software 
GSS  Metalile  Interpreter 
Halo  by  Media  Cybernetics 
with  Dr.  Halo  II 

Halo  for  Microsoft  includes  all  fonts 
MICRO  FOCUS  PRODUCTS 
Micro  Focus  Level  II  COBOL  w/Animator 
Laval  II  COBOL 
Level  II  Animator 
Micro  Focus  Personal  COBOL 
Forms-2 

MOOULA-2  LANGUAGE 

MOOULA-2  Apprentice  Pkg  by  LOGITECH 


LIST 
185  139 


175 

117 

125 

64 

100 

67 

ISO 

109 

185 

139 

185 

139 

700 

499 

995 

795 

275 

Call 

695 

Call 

29b 

Call 

350 

299 

550 

469 

1000 

655 

250 

195 

500 

390 

750 

595 

1500  • 

1165 

495 

399 

175 

139 

145 

126 

245 

220 

119 

69 

75 

69 

195 

149 

500 

365 

185 

119 

2S0 

163 

185 

125 

250 

169 

250 

19S 

595 

465 

395 

329 

295 

245 

650 

541 

195 

139 

495 

399 

149 

105 

595 

499 

70 

45 

450 

281 

695 

$46 

295 

239 

250 

210 

495 

375 

495 

375 

295 

235 

300 

219 

440 

299 

595 

434 

495 

395 

349 

279 

195 

155 

149 

99 

295 

235 

99 

79 

kg  ft  Cross  RT  Debugger 
MOOULA-2  Window  Pkg  by  LOGtrECR  .. 
MOOULA-2  Wizard’s  Pkg  by  LOGITECH  . 

OTHER  LANGUAGES  S UTILITIES 
Source  PrinL  .source  code  formatter  . .. 
Tree  DIegrimmer.. source  code  diagrammer 

HetptControl  by  MOS...  123  style  Help 

Microsoft  MuMath  includes  MuSimp  ...  . 
Microsoft  Pascal  Compiler  LinXs  w/M‘softC. 

Microsoft  Piscel  Compiler  for  XENIX 

TurboPowerTools-^  byBlaise 

AdvantageC**  by  Lifeboat  Assoc. 
PHOENIX  PRODUCTS 

PASM66  Macro  Assembler  

PDisk  Phoenix ‘s  new  disk  manager  

Pfantasy  Psc  six  products  . New  Price  . 
PFinlsh  EXE  performance  analyzer 

Pfix66  Plus  Symbotre  Debugger  . 

PlorCe  vast  library 

PiotCa*  * ...Function  Library  tor  C * * . . . 
Pllnk86  Plus  Utilizes  memory  lor  overlays 

Pmaker tifre  C/At/X  "make" 

Pmate  with  Macros  

Pre-C  UNIX  "linr  alike 

PTel  Binary  File  Communicator 

POLYTRON  PRODUCTS 
PVes  Corporate-Source  Code  Control  Syst 
PVeS  Persona  I 
PVeS  Network 

PotytAake  Complete  Make  Utility  . . 
PolyLibrarian  Library  Manager 
PolyLibrarian  M Library  Manaer 
PolyShell  UNIX-like  Command  She// 
PolyXREF  Complete  Cross  Ref  Utility 

PolyXREF  One  language  only  

PolyBoost  The  Software  Accelerator 
PoiyOesk  Ml  3rd  Generation  Desktop  Org 
PolyDask  III  Add  On  Tools  . . . 

RYAN-McFARLAND  PRODUCTS 
RM/FORTRAN  .24  New 

RM/FORTRAN. -DNtX  or  XEN/X 

RM^OBOL  DOS  

RM/COBOL  UNIX  or  XENIX  ...  . 

RM/COBOL  RunTime  

RMtCOBOL65..ANS/85CO60L  .... 
RM/COBOL  85  RUN  TIME 
RMtSCREEN  for  COBOL  65  . . 

RMtNET  « S COBOL  & COBOL  85  Network 
SCREEN  DESIGN 

Curses  by  Laffice,  UNIX  screen  designer  . 

with  Source 

Qreenleaf  Data  Windows  New 
with  source ....... 

Panel  Plus  by  Round  Hill,  no  royalties  New 

View  Manager  tor  C by  Btaise 

Vitamin  C by  Creative  Programming  . . . . 
VC  Screen  by  Creative  Programming  . . 
Windows  lor  C Vermont  Creative  Software 
Windows  for  Data  includes  Windows  for  C 
ZView  Data  Management  Consultants . . . 

TEXT  EDITORS 
Brief  from  Sotution  Systems 
Condor  Editor  by  Condor  . .... 

Edixby  Emerging  Tech, ,Mu/fi-5creen. . . , 
Epsilon  by  Lugaru  Software,  like  EMACS  . . 
FIrsTIma  by  Spruce  Technology.  C syntax 

Kedit  by  Mansheld.  similar  to  Xedit 

LSE,  the  Lattice  Screen  Editor  Muih  Wind  . 

Vedit  by  Compuview 

Vedit  Plus  by  Compuview  . 


IIST 

US 

99 

79 

299 

239 

49 

39 

199 

159 

75 

60 

55 

45 

125 

109 

300 

199 

300 

199 

695 

546 

100 

67 

495 

435 

195 

125 

195 

125 

99S 

Call 

395 

235 

395 

235 

;W5 

235 

395 

235 

495 

325 

125 

65 

195 

115 

295 

174 

195 

115 

395 

309 

149 

109 

Call 

Call 

149 

109 

99 

73 

149 

109 

149 

109 

219 

169 

129 

99 

HO 

64 

99 

73 

Call 

Call 

595 

499 

750 

599 

9S0 

799 

1250 

999 

250 

199 

1250 

995 

300 

249 

395 

335 

300 

249 

125 

99 

2S0 

199 

225 

169 

395 

297 

495 

395 

275 

164 

225 

198 

too 

81 

245 

216 

;t9S 

349 

245 

175 

195 

Call 

i:«» 

118 

195 

159 

195 

149 

295 

229 

125 

99 

125 

100 

150 

99 

165 

129 

PC  BRAND:  CAREFULLY  CHOSEN 
PROGRAMMER  TOOLS 


CLIPPER  /Yom  Nsntudcct  techniques  for  applications,  a de- 
bugger. and  It  supports  Expanded  Mem- 
ory It  goes  well  beyond  dBASE  with 
1.024  fields  per  data  base  and  2.048 
active  memory  variables 
Clipper  has  the  power  to  save  arxi  re- 
store multiple  screens  to  and  horn  mem- 
ory variables  You  can  also  create  over- 
lays. call  object  modules  compiled  in  other 
languages,  and  create  function  libraries 
to  link  with  your  applications  Power  and 
flexibility  make  it  the  •!  dBASE  compiler 
List  SOS.  PC  Brand  CaD. 


tirely  mos™"’®  'flJhE 

even  Iry  begins  i 


MICROSOFT  C 4.0 

A Great  C Battle  Sages  and  You're  Winning 


WINDOWS 
FOR  DATA  ^ 

M 'soft  Windows  Compatible 

Windows  for  Data^M  adds  the  pizaz 
and  practicality  of  window  p^i- 
tioning  for  entering  data  in  your  applica- 
tion I^werful  field-level  functions  let  you 
sp^y  prompt  string,  field  length,  data 
type,  screen  location,  piciure,  receiving 
variable,  etc  Field  options  can  require  or 
prevent  entry,  cause  beeping  on  invalid 
entry  or  overflow,  attach  field -specific  help 
messages,  functions  to  call  for  entry  valida- 
tion You  control  which  keys  clear  a field, 
jump  to  next  or  prior  fields,  quit,  etc 
TTie  Windows  for  C subset  has  all  the 
windowing  functions  vnthout  data  entry 
Unlimited  windows,  defined  in  C struc- 
tures for  reference  throughout  your  pro- 
gram. can  be  made  either  to  pop  up  or 
permanently  overwrite  the  screen  Rou 
tines  saoll  and  highlight  lists  with  arrow 
keys,  read  and  scroll  ASCII  files  both  ways 
in  windows  Logical  treatment  of  video  at 
tributes  permits  unchanged  programs  to 
run  on  color  or  monochrome  Colors  of 
windows  are  set  individually  All  functions 
are  in  separate  modules  Only  those  used 
are  linked  Only  buffers  holding  on-screen 
or  temporarily  obscured  windows  occu- 
py RAM.  others  released  dynamically 
Clear  documentation 
Specify  compiler  Us;i_  PC  Brand 
Windows  for  Data  S396  t)49 

Windows  for  C (245  S216 


Compile  dBASE  for  $>eed,  Aotectfon 

Clipper  TM  turns  lumbering  dBASE* 
into  a speed  dMON  with  benefits 
bobbing  in  its  wake  your  source  code  is 
submerged  from  public  view,  you  can 
distribute  your  compiled  appLcahon  with- 
out royalties,  and  your  customers  don't 
even  need  copies  of  dBASE'  The  Spring 
'87  Qipper  offers  index  files  compiatible 
with  dB^  III  Plus,  and  networking  capa- 
bilities to  run  compiled  programs  on  ma- 
pr  networks  supporting  DOS  3 1 with  no 
restrictpns  on  number  of  users  Qipper 
offers  arrays,  menu-building  commands, 
user -defined  functwns.  context-sensitive 

McMAXnoni  Nantucket 

Like  dBASE  /dr  the  Macintosh 

McMaxTM  IS  like  running  dBASE  on 
the  Macintosh  It  combines  an 
easy-to-use  menudnven  ASSIST  mode 
using  the  Mac  interface,  an  interactive 
command  mode  like  dBASE  at  the  dot 
prompt,  and  an  applicatpn  programming 
language  fully  compiatible  with  dBase  III 
It  gives  you  the  power  to  create  dBASE 
language  applications  on  the  Macinto^ 
and  transfer  back  and  forth  to  the  IBM* 
world  McMax  accommodates  up  to  16 
million  records,  32.000  characters  per 
record.  2155  characters  per  field,  and  up 
to  32  files  open  concurrently  No  copy 
protection  List  S295  PC  Brand  CaS 


It  bundles  a source  debugger  and  a 
make'  , and  sports  a "huge"  mem- 
ory model  permitting  single  data  ob- 
jects larger  than  64k.  but  what  's  really 
impressive  about  Microsoft  C are  the 
benchmarks  reported  in  Dr  Dobb  s 
Microsoft  runs  away  from  a field  of  17 
winning  1 1 of  27  benchmarks 
TTie  CodeViewTM  debugger  uses 
windows  to  show  everything  on  one 
screen  source  alongside  disassembled 
object,  variables,  stack  and  registers 
Drop  down  windows  obviate  learning 
of  commands  "A  source-level  debug- 
ger that  puts  the  rest  to  shame"  said 
Dobbs 

Microsoft  C has  five  memory  models 
for  code  and  data,  plus  non-library  sup- 


port for  another  thirteen,  and  boasts 
alternate  math  packages  for  speed  ver- 
sus accuracy,  with  or  without  8087/ 
80287  chips 

Both  linker  and  library  manager  are 
part  of  the  package,  as  is  the  "make", 
which  knows  how  to  rebuild  any  size 
project  by  compiling  only  elements 
which  have  changed 

It  IS  reportedly  used  by  Lotus. 
Ashton-l^ie  and.  fittingly,  Microsoft 
Itself  to  develop  Windows  Dobb  s calls 
It  "the  best  M&DOS  C development 
environment  value  today  [for]  virtually 
any  kind  of  program  conceivable  ' 

320k  suggested 

Ask  for  List  PC  Brand 

G0500  »4S0  $295 


HALO  GRAPHICS 
SYSTEM  MaU-Boaid 

OimphicB  LOumry 

The  premier  graphics  library  that  got  the 
ball  rolling  for  PQbased  graphics  and  has 
grown  so  omnipotent  that  it  supports  over 
2S  graphics  boards  - including  IBM's 
EGA  and  Nr  9 Revolution’s  hi-res  senes  — 
and  has  a multitude  of  mouse  and  printer 
dnvers  All  that  in  each  box  Separate  C 
versKxis  for  Lattice  M'soft.  A^ez.  CI86 
What  does  Multi-Halo  do'’  A down  to  the 
last  puel  graphics  library  plus  functions  to 
leset  drivers  so  distributed  program  can 
run  on  anything  Wonderful  value  for  single 
license  Costly  royalties  though  for 
redistribution  Specify  S0315  & Language 
List  *300.  We  *219.  With  Dr  Halo  II.  a free- 
standing "paint'  List  *440,  Us  *299. 


C-TREE  & R-TREE 

C*tree:  Seasoned  to  perfection. 
c-treeTM  is  the  only  major  b-tree  file 
manager  vnih  network  support  in  the 
standard  low-cost  version  It  allows  mul- 
tiple users  to  access  an  index  file  simul- 
taneously even  during  updating  Record- 
locking routines  are  provided  for  DOS 
3 X UNIX  and  XENIX 
C-iree  even  comes  in  C source  code, 
yet  there  are  no  royalties  Source  sticks 
to  K&R.  so  C-iree  is  portable  Ibsts  in 
many  envuonmenis  prove  it 
C-tree  permits  any  number  of  keys 
for  a data  file— alpha  numenc.  even 
floating  point  It  handles  files  with 
varied  record  lengths  and  keeps  multi- 
ple keys  in  one  index  file  Has  both  high 
level  ISAM  routines  to  handle  details 


dBC  Lattice  Library  Maintains  dBASE 
Compatible  Files  With  the  Power  and  Speed  ofC 


dBC™  links  C to  dBASE  It  creates  and 
maintains  fJes  and  their  indexes  which 
exactly  re^^icate  dBASE  file  design  So 
dBASE  can  read  and  update  them  And 
the  reverse  dBC  can  use  any  files  aeated 
by  dBASE  Now  C and  dBASE  can  operate 
(m  the  same  data  bases  interchangeably 
TTiai  opens  up  the  widespread  culture  of 
dBASE  installations  to  exploitation  by  C 
programmers  Tap  that  market,  awid  the 
resident  dBASE  language  and  gam  the 
advantages  of  C with  this  single  produa 
dBC‘s  functions  parallel  all  dBASE's  file 
haixiling  commands,  many  decomposed 
to  give  closer  control  Each  backed  by 
demo  source  61es  cm  disk 


Use  dBC  for  custom  work  for  clients,  or 
on  its  own  It  s a complete  ISAM  file 
manager  for  C whether  or  not  dBASE  will 
be  used  in  tandem,  supports  all  four 
memory  models,  and  can  have  sixteen 
index  and  data  files  open  Big  discount  to 
buyers  of  both  dBASE  II  and  III  versions 
Specify  Lattice.  Microsoft , or  DeSmet 


Versions 

List 

PC  Brand 

L(X)n 

For  dBASE  II 

*250 

*195 

LCCn  Wnh  Source 

*500 

*390 

Lom 

For  dBASE  fll 

*290 

*195 

LCTU 

With  Source 

*500 

*390 

S-TVee  File  Manager  Now  Has 

v/ith  minimum  coding,  and  decomposed 
step-by-step  functions  you  can  access 
directly  In  short,  you  get  the  works 
r^OO:  thousands  of  c-tree  users  (and 
you)  now  have  a suddenly  expanded 
ability  to  produce  ad  hex;  reports  horn 
files  maintained  by  c-tree  (v  4 I and 
up)  Just  link  a file  descnpihon  to  the 
r-iree  library  and  all  you  need  is  an 
ordinary  text  editor  to  write  any 
number  of  report  scripts  with  no  further 
C coding  Reports  can  access  data  in 
several  files,  select  on  criteria,  pm  the 


Report  Generator 

findings  into  new  logical  records,  sort 
them,  calculate  new  fields  and  columns, 
tabulate  by  any  number  of  cemtiol 
breaks  The  script  files  show  a visual 
representation  of  the  report  image  for 
easy  creation  and  maintenance  of  even 
elaborate  layouts  r-treeTM  comes  in 
source,  boa^  the  same  portability  as 
c-tree  and  fits  any  compiler 

List  PC  Brand 

c-ftee  r0660  S39S  S329 

r-tree  r0665  5295  5245 

Combined  56SO  5541 


POLYTRON  VERSION  CONTROL 

Source  Code  Control  for  Any  Language 


PVeS  allows  programmers,  project 
managers,  librarians  and  system  ad- 
ministrators to  control  the  proliferation 
of  revisions  and  versions  of  source 
code  in  software  systems  Independ- 
ent programmers,  the  leading  soft- 
ware publishers  and  LAN  ccxnpanies. 
and  hundreds  of  Fortune  1000  comjoa- 
mes  rely  on  PVCS  to  store  and  re- 
trieve multiple  revisions  of  text  It 
maintains  a complete  history  of  revi- 
sions as  an  "audit  trail ",  generates 
status  reports,  and  uses  intelligent 
"difference  detection"  to  minimize 
disk  space  for  each  new  version 
On  Corporate  and  Network  PVCS  si- 
multaneous changes  to  a module  are 
merged  into  a single  new  version  If 
changes  conflict,  the  user  is  notified. 
The  "Logfiles"  used  to  track  changes 
are  interchangeable  between  any 
PVCS  product 


Corporate  PVCS  is  for  multiple  pro- 
grammers It  includes  "branching  " to 
maintain  code  when  programs  evolve 
on  multiple  paths  Personal  PVCS 
offers  most  of  the  power  and  flexibility 
of  corporate  PVCS,  but  excludes  mul- 
tiple programmer  features  Network 
PVCS  IS  the  Corporate  versron  for 
LANs  File  locking  and  security  levels 
can  be  tailored  to  each  project 
PolyMake  Still  using  a prehistoric 
Make^  Step  up  to  FkilyMake,  the  most 
popular  and  powerful  Make  utility 
Most  flexible  macros  of  any  Make 
Now  integrated  with  PVCS  and  Poly- 
Libranan  for  faster  performance  and 
precise  configuration  management 
Ask  for  List  PC  Brand 

Personal  PVCS  *14t  *109 

Corporate  PVCS  *318  *309 

Network  PVCS  Call  Call 

PolyMake  *m  *109 


For  Orders  or  Literature,  Call  Us  at.... 

800  PC-BRAND 

That'S  (800)  722-7263.  In  NY  State  caU  (212)  242-3600 
PC  Brand.  150  5th  Ave.,  New  York,  N.Y  10011-4311 
Telex.  667962  (SOFT  COMM  NYK) 

1987  PC  BRAND 
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WHAT  THE  HECK! 


ProDesign  II  — Still  $299! 

ProDesign  II  — the  Easyto-Use  CAD  System.  The  CAD 
I system  that  was  introduced  two  years  ago  for  the  amazingly 
' low  price  of  $299.  The  CAD  system  that  has  undergone  four 
major  revisions  with  more  than  400  enhancements.  The  CAD 
system  that  still  costs  only  $299' 

How  do  we  do  it?  Our  accountants  said  to  raise  the  price 

I to  cover  research  and  development  costs.  Our  business 
I advisors  said  to  charge  more  for  the  additional  features.  Our 
competitors  said  it  s impossible  to  stay  in  business  selling  a 
I comprehensive  CAD  package  such  as  ProDesign  II  for  only 
$299. 

I And  our  customers  said  $299  is  great.  So.  we  said; 

"Aw. . . What  the  Heck!  $299  it  is!" 

Now.  two  years  after  its  introduction.  ProDesign  II  is  one 
of  the  world  s leading  CAD  packages.  It  has  features  pre* 

I viously  found  only  on  CAD  systems  costing  thousands  of 
dollars.  For  the  single  price  of  $299,  you  get  these  features 
I and  more: 

• Support  for  more  than  180  printers  (including  color 
printers) 

• Support  for  more  than  80  plotters,  with  plotter  optimi- 
zation. 

• Easy-to-Use  single  keystroke  commands. 


• On-screen  menus  accessible  with  a mouse. 

• Comprehensive  drawing  commands,  including  the  finest 
curve  fitting  in  the  industry. 

• Editing  features  unsurpassed  by  ANY  other  CAD  package. 

• Extensive  snap  features,  including  snap  to  point,  endpoint, 
midpoint,  line,  circle,  ellipse,  arc.  intersection,  and  perpen- 
dicular. 

• True  Auto  Dimensioning  with  several  formats. 

• Extensive  Layering  features. 

• Full  Macro  capabilities. 

• Specialized  drawing  aids,  such  as  tangents  to  circles  and 
ellipses,  parallel  lines,  parallel  curves,  wide  lines,  and  more. 

• Complete  hatching  with  up  to  40  different  patterns. 

• Area  and  length  calculation  for  line  curves,  circles,  etc. 

• Full  Zoom,  Pan,  and  Rotate  capabilities. 

• Capability  to  transfer  drawings  to  and  from  othe'’  programs. 

• Capability  to  Break/Trim  Lines,  Curves.  Circles.  Arcs,  and 
Ellipses. 

• Many  more  features  — AH  for  only  $299! 

Where  do  you  get  ProDesign  IP  See  your  local  computer 
dealer,  or  contact: 

American  Small  Business  Computers,  Inc. 

118  South  Mill  Street 
Pryor.  OK  74361 
(918)  825-4844 
Telex  9102400302 

Want  more  information?  Call  or  write  fora  detailed  brochure  \ 
and  a free  demo  disk!  circle  475  on  reader  service  card 


PRODESIGN  II  STILL  ONLY  $299! 
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VIEWPOINTS 

■ LETTERS 


like  “most  revolutionary"  and  “equally 
revolutionary”  when  referring  to  old  con- 
cepts like  recursion  and  binary  file  access 
might  be  dismissed  by  uninformed  readers 
as  the  product  of  an  enthusiastic  writer. 
But  to  those  people  who  have  been  follow- 
ing the  “BASIC  Wars,”  this  is  just  pure 
hype. 

Such  “revolutionary”  features  as  user- 
defined  lower  bounds  of  arrays,  8087  sup- 
port, recursive  subprograms/functions 
with  true  local  variables,  binary  files,  and 
SELECT/CASE  structures  have  all  been 
supported  by  True  BASIC  since  1985. 

There  are  many  things  the  Borland  im- 
plementers  can  be  proud  of  in  Turbo  Ba- 
sic, but  language  design  is  not  one  of  them. 
Many  of  the  “new”  features  cited  in  Mr. 
Winer’s  review  were  defined  in  the  Ameri- 
can National  Standard  X3.1 13-1987,  the 
BASIC  standard  that  was  finally  approved 
this  winter.  And  many  PC  Magazine  read- 
ers realize  that  the  newest  features  in  Tur- 
bo Basic,  QuickBASIC,  and  True  BASIC 
come  from  that  standard. 

In  addition,  Mr.  Winer  cited  the  SE- 
LECT/CASE statement  as  an  example  of 
good  language  design,  which  he  described 
as  “lifted  straight  from  Pascal.”  This 
statement  is  patently  false:  Wirth’s  Pascal 
does  not  allow  closed  or  open  ranges;  if 
there  is  no  case  selected,  the  operation  of 
the  Pascal  program  is  undefined.  The  de- 
sign of  this  construct  can  better  be  attribut- 
ed to  the  BASIC  standards  committee. 

Mr.  Winer  is  correct  that  the  competi- 
tion among  the  three  major  BASIC  ven- 
dors will  benefit  the  users  of  these  prod- 
ucts. However,  biased  reviews  that  ignore 
historical  fact,  the  developing  standards, 
and  the  competition  will  not. 

Christian  Walker 

Vice  President,  True  BASIC 

Hanover,  New  Hampshire 

Ethan  Winer  replies: 

There  is  no  doubt  in  my  mind  that  Turbo 
Basic  embodies  many  new  features  that 
are  indeed  revolutionary  for  BASIC. 
Though  True  BASIC  does  have  SE- 
LECT/CASE and  a limited  form  of  binary 
file  access.  Turbo  Basic  provides  these 
commands  and  more  in  a language  that 
millions  already  know.  Perhaps  I should 
have  said  ' 'revolutionary  for  a Microsoft- 
style  BASIC.” 


But  to  me,  the  real  issue  is  the  emphasis 
you  place  on  the  ANSI  definition  of  BASIC. 
While  it’s  difficult  to  argue  seriously 
against  standards  in  the  computer  indus- 
try, Tm  not  convinced  that  the  "commit- 
tee” has  come  up  with  something  worth 
adhering  to.  For  example,  the  SE- 


■ There  is  no  doubt  in 
my  mind  that  Turbo 
Basic  embodies  many 
new  features  that  are 
indeed  revolutionary 
for  BASIC. 


LECTICASE  you  cite  forbids  variables  as 
part  of  the  CASE  comparison,  which 
greatly  diminishes  its  value.  Borland  de- 
cided to  ignore  that  "standard,  " and  in 
the  process,  has  improved  the  language. 

More  to  the  point  is  how  ANSI  BASIC 
deviates  from  the  .standard  that  already  ex- 
ists, by  needlessly  replacing  or  eliminating 
many  keywords.  As  far  as  Tm  concerned, 
Drs.  Kemeny  and  Kurtz  dropped  the  ball 
years  ago,  and  Microsoft  is  solely  respon- 
sible for  turning  BASIC  into  the  popular, 
easy-to-use  language  it  has  become.  Mi- 
crosoft is  also  to  be  congratulated  for  es- 
tablishing $99  as  a reasonable  price  for  a 
compiler  and  for  removing  additional  run- 
time royalty  payments. 

HOW  TO  WRITE  TO  PC  MAGAZINE 

Do  you  have  a comment,  compliment,  or 
criticism  about  something  you’ve  read  in 
PC  Magazine!  A question  you’d  like  to 
open  up  to  other  readers?  Then  send  your 
opinion  on  paper  or  disk  to  Letters  to  PC 
Magazine,  One  Park  Avenue,  New  York, 
NY  10016,  or  through  MCI  Mail  to 
PCMAGAZINE  at  address  157-9301. 

All  letters  become  the  property  of  PC 
Magazine  and  ate  subject  to  editing.  We 
cannot  publish  letters  that  do  not  include  a 
name,  address,  and  phone  number  for  ver- 
ification. We’re  sorry  we’re  not  able  to  an- 
swer letters  personally . 3? 


THE  NEEDLE  IN 
THE  HAYSTACK 


(S«cond  in  a series  about  what  makes  the 
P(s)L  the  best  library  of  shareware  and 
public  domain  software  available.! 

The  tricky  part  in  organizing  a 
software  library  is  not  in  keeping 
track  of  the  large  programs  such 
as  PC-File  and  PC-IFrite.  They 
are  large  enough  to  be  on  disks 
by  themselves . 

It’s  the  small  programs  that  can 
quickly  get  out  of  control.  We 
solve  the  problem  by  keeping 
them  grouped  on  disks  by 
program  type . 

For  example,  a screen-blanking 
program  would  be  added  to  the 
Video  Utilities  disk  (but  only  if  it 
is  better  than  what  is  already  on 
the  disk) . 

Here  are  some  of  the  Small 
Program  Compilation  disks  found 
only  in  the  P(s)L.  Each  contains 
dozens  of  files  from  nearly  six 
years  of  monthly  testing,  com- 
paring and  updating, 

#783  Perfect  DOS  - replace  the 
programs  on  your  DOS  disk 
with  these  better  ones. 

#271  Batch  File  Utilities 
#663  Disk  Drive  Util , - R.AM 
disks,  cache,  test,  clean*. 
#542  EGA  Utilities 
#435  File/Scctor  Mod.  Utils. 
#784  Format/Copy  Utilities  - 
fast/multiple  format/copy, 
verify,  wipe  clean,  etc.  ’ 
#602  Hard  Disk  Backup  Utils. 
#278  Keyboard  Utilities 
#436  Resident  Utilities 
#277  Subdirectory  Utilities 
#727  System  Analysis  Util. 
#270  System  Setup  Utilities 
#280  Video  Utilities 
#216  Home,  Financial 
#076  Home,  Education 
#087  Games,  Adventure 
#088  Games,  Arcade 
#090  Games,  Card 
#091  Games,  Strategy  - chess, 
checkers,  Go,  etc. 

Disks  are  S5/each  • $4/order  S&H. 
Some  programs  are  shareware  for 
which  payment  to  the  author  is  also 
required  for  continued  use.  To  order 
disks  or  for  a FREE  newsletter  and 
catalog , write  or  call  the 

PUBLIC 

(software) 

LIBRARY 

P .O.  Box  35705  - PN 
Houston,  TX  77235-5705 
(713)  721-5205  MC/Visa 

Monthly  newsletter:  Slg/year 
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‘Discovering  the  best-kept  secret  in  LANs 

Finding  the  best  local  area  network  doesn’t  have  to  be  an  adventure. 

For  over  a decade,  a select  but  rapidly  growing  group  of  PC  pofessionals 
has  known  the  many  advantages  of  ARCNET».  Now  many  others  around 
the  world  are  seeing  the  light. 

ARCNET*  is.  by  far.  the  most  popular  token-passing  LAN  today.  Over 
500,000  nodes  installed  worldwide  tells  you  something  about  ARCNET*^^  .JK 
track  record.  One  out  of  every  four  new  PC  LAN  nodes  installed  today  is  i ' ^ 
ARCNET*!  Vr 

Moreover,  it  avoids  the  pitfalls  of  many  other  LANs.  Its  flexible  topolog^- 
and  automatic  system  reconfigurations  make  ARCNET*  networks  easier  to  r , : 
install  and  maintain.  It  also  operates  with  today’s  most  popular  network  y 
operating  systems. 

Let  the  first  name  in  ARCNET*  help  you  uncover  the  seaet.  ^ 

gANDij^  miotosvstems 

35  Marcus  Blvd..Hauppauge.  NY  11788.  * 

(516)273-3100. 

ARCNET*  Is  a reglsterfd  tndeinaik  of  the  Daupoim  Corporatton.  ^ 
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A disk  each  month  delivered  to  you 

packed  with  programs  for  your  PC. 


t • • 


DISCOVER  UPTIME.  You  deserve  the  best  from  your  PC. 
Have  the  best  and  save  the  most  with  UPTIME. 

You  deserve  value.  We  make  it  easy  and  inexpensive — 
a disk  each  month.  At  UPTIME,  we  believe  in  value.  That's 
why  each  month  30,000  people  like  you  enjoy  a disk  packed 
full  of  programs  and  information. 


Eight  programs  and  more  on  every  disk. 

What's  the  opposite  of  "downtime"?  It's  UPTIME, 
of  course.  A disk  each  month,  delivered  to  your  door. 

It's  easy,  inexpensive  fr  fun.  Too  good  to  be 
true?  There's  more!  Each  monthly  disk  reviews 
the  latest  software,  hardware  & peripherals. 


ImagePrint  ■ Home  Safe  ■ Longevity  ■ 
Bricks  ■ Keyboard  Cailiope  ■ File 
Mover  ■ Calendar  Creator*  Side 
Winder 


Make  life  easier  &•  get  the  most  from  your  PC. 

Organize  your  life  and  be  more  productive  with 
home  management  and  finance  pntgrams. 

Have  fun  learning  with  educational 
programs.  Relax  with  games  and 
adventures.  You'll  find  busi- 
ness, utilities  &■  more! 

It's  amazing  just  how 
much  comes  on 
every  disk. 
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Subscribe  now  and  save.  You  won't  be- 
lieve the  low  price!  Satisfaction  is  guaranteed 
or  your  money  back.  Make  the  very  next 
UPTIME  disk  yours.  Fill  out  the  coupon. 
For  immediate  service,  call  toll-free; 


1-800-437-0033 

anytime,  day  or  night. 


MicroCom  System* 

OUTSTANDING 

SOFTWARE 

For  IBM  PC*f  and  Compatibles 


$350 


PER 
DISK 
SMALL  OUANTTTieS 


$300 


PER 
DISK 
FOa  TB<  on  MOPE 


SI  OFF  S DISKS  OR  MORE  WITH  THIS  COUPON 

□ BUSINESS  EZ-Forms  business  form  genera- 
tion. completion  and  printing  program 

□ CAO  1— Altamira.  a 4 color  object  oriented  draw- 
ing program.  Color  required. 

m COMM  4a.b,c,d,e-(5  disks)  RBBS  Bulletin 
Board  System  14.10. 

S]  DATABASE  1a.b— (2  disks)  File  Express  menu 
driven  general  purpose  database  mngr. 

□ EDUCATION  1— Interactive  DOS  tutorial  for  new 
PC  users.  Makes  learning  DOS  painless. 

□ GAMES  1-3-0  PacMan.  Kong.  SpaceWar. 
JaniUoe.  and  more.  Color  required. 

O GAMES  2— Oubert.  Pango.  Centipede.  Monopoly. 
Zoarre.  and  more.  Color  required 

□ GAMES  3— Blackjack  (you  set  rules).  Arm  Chair 
QB,  and  Empire  (War  Game) 

□ GAMES  4— Castle.  SlarTrek.  and  the  original 
Colossal  Caves  Adventure. 

□ GAMES  5— The  Hack  adventure  game  from  the 
universities.  Like  Rogue,  only  nwre  complex. 

n GAMES  6— Pinball.  Othello.  Dragons.  Sopwrith 
(fly  one),  and  more.  Color  required 
(S  INFO  la.b-(2  disks)  Cooking  recipes  database 
with  keyword/ingredient  retrieval 

□ LANGUAGE  S— Turbo  Pascal  interactive  debug- 
ger. pop-up  help,  formatters,  et  cetera 

□ LANGUAGE  7— Complete  Pascal  inter- 
preter/compiler. Great  for  learning  Pascal' 

n ORGANIZER  1— DeskMate.  a Sidekick  clone,  and 
the  Judy  calendar  program 

□ PRINTER  1— Font  and  sideways  utilities, 
spoolers,  banner  makers,  and  more 

□ UTILITIES  1— A collection  of  invaluable  general 
purpose  DOS  utilities  A must' 

□ UTILITIES  2— More  invaluable  DOS  utilities.  Too 
many  to  list  here! 

n UTILITIES  3— A comprehensive  set  of  debug-  $ 
ging  and  diagnostic  utilities  ^ 

NEW  R£LEAS€S/UPDATES  ^ 

g]  CAO  Zi.b— (2  disks)  An  advanced  20/3D  draft-  ^ 
mg  prog  640k  and  color  required.  ^ 

g]  COMM  la.b— (2  disks)  Version  2 4 of  the  ever- 
popular  Qmodem  comm  program 
(S  COMM  2a, b— (2  disks)  Procomm  2 42.  an  ex- 
cellent modem  program  vnth  terminal  emulation 

□ EDUCATION  2— Learn  the  Presidents.  States 
(and  capitals)  and  more  Color  required 

□ EDUCATION  S— Learn  Origami,  the  Japanese  art 
of  paper  folding  Color  required. 

m FINANCES  3a.b-(2  disks)  Express  Calc  3 12.  a 
powerful  spreadsheet  program 

□ GAMES  8— Striker  helicopter  attack,  and  Risk, 
world  domination.  Color  required. 

□ GAMES  9— EGARisk.  the  game  of  world  domina- 
tion in  very  high  resolution.  EGA  required 

G GAMES  10— Solitaire.  Teed-Off  golfing,  and  Sail- 
ing in  the  Bermuda  triangle.  Color  required 

□ GAMES  12— MyChess  (9  levels).  Backgammon, 
and  Wheel  of  Fortune.  Color  not  required 

□ GRAPHICS  1— Record  and  play  back  screen 
images!  Excellent  for  demo,  etc  Color  required 

(S  INFO  2a.b— (2  disks)  Zip-Phone,  national 
areacode/  prefix  to  rip-code  cross  reference 

□ SHELL  4— Automenu  and  HDM II 4 04  hard  disk 
nnenus.  Create  custom  full-screen  menus. 

□ UTILITIES  S— Utilities  for  formatting,  parking, 
and  optimizing  hard  disk  drives. 

D UTILITIES  6— Advanced  utilities  including  Opath. 
Esc.  Hotdos,  Resident  program  utilities 

□ UTILITIES  7— More  Advanced  utilities  including 
MasterKey  (undeletes  files  from  hard  disks) 

m WORD  1i.b-(2  disks)  PC  Write  2.71 . a power- 
ful word  processing  system,  w/spell  checker 

Most  pfograms  have  documentation  on  disk  and 
request  a donation  from  satisfied  users 

Catalog  avaltable,  add  $2. 3.5*  format  add  S1  /disk. 
MicroCom  Systems  Cost  of  Items, 


3673  Ertochs 
Santa  Ctara,  CA  95051 


Ship/Handling 
CA  Res.  Tax  _ 


ii.M 


I Total  Enclosed 

I (408)  737-9000  J 

I M>F7»m-9p<n  -■ 

Sat-Sun  Sain-Spm 
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VIEWPOINTS 

■ LETTERS 


In  ‘ ‘Behind  the  Screens:  EGA  and  Multiscan  Monitors, ' ‘ we  ran  an  incorrect  photograph  for 
Princeton  Graphic  Systems'  HX-12E  monitor.  The  correct  display  is  pictured  here. 


CORRECnONS/AMPUnCATIONS 


Core’s  HC40  hard  disk  drive  costs  $2,999 
(First  Looks,  page  46,  PC  Magazine,  Vol- 
ume 6 Number  1 1 ). 

The  Princeton  Graphic  Systems  EGA 
monitor  pictured  in  “Behind  the  Screens: 
EGA  and  Multiscan  Monitors”  {PC  Mag- 
azine. Volume  6 Number  6.  page  122)  is 
the  HX- 12,  not  the  HX- 1 2E  as  was  stated. 
The  HX- 1 2E  is  pictured  above. 

The  correct  phone  number  for  The 
Whitewater  Group  is  (312)  491-2370 
(“Windows  Shopping:  Applications  for 
the  Environment."  PC  Magazine,  Vol- 
ume 6 Number  1 1), 

XWORD  does  not  support  Microsoft 
Word,  Version  3.1  (“Word  Processor 
Translation  Software:  Preserving  the  For- 
matted Page.”  PC  Magazine,  Volume  6 
Number  12). 

The  correct  list  price  of  Keep  It  Simple 
Software's  dirWORKS  (“How  to  Handle 
Your  Hard  Disk."  PC  Magazine,  Volume 


6 Number  11)  is  $40.  Also,  the  correct 
phone  number  is  (800)  543-KISS  or  (2 1 2) 
764-KISS. 


BACK  TO  BASICS 

I would  like  to  congratulate  Mr.  Ethan 
Winer  for  his  reviews  of  (QuickBASIC  2.0 
(PC  Lab  Notes,  PC  Magazine,  Volume  6 
Number  1)  and  Turbo  Basic  (PC  Lab 
Notes,  PC  Magazine,  Volume  6 Number 
9).  Mr.  Winer  does  not  confine  himself  to 
general  statements  like  “This  BASIC  is 
more  powerful  than  the  last  version.”  In- 
stead, he  goes  right  to  the  point  and  dem- 
onstrates with  plenty  of  examples  how  the 
new  versions  will  ease  your  life  as  a pro- 
grammer. Mr.  Winer  certainly  appears  to 
possess  a thorough  knowledge  of  the  BA- 
SIC language,  as  well  as  practical  pro- 
gramming experience. 

Daniel  Marc-Aurele 

Montreal,  (Quebec 

Canada 

Ethan  Winer’s  review  of  Borland’s  Turbo 
Basic  reads  more  like  a rewritten  press  re- 
lease than  an  honest  examination  by  an  im- 
partial critic  (PC  Lab  Notes).  Hyperbole 
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LOOK-AND-FEEL:  THE  ARTICLE 

The  articles  on  the  look-and-feel  issue 
were  hardly  “out  of  character”  for  PC 
Magazine  (“Taking  the  Stand:  The  Look- 
and-Feel  Issue  Examined,”  PC  Maga- 
zine, Volume  6 Number  10).  In  fact,  the 

■ ^ 

TAKING 'A.’STAND 

issue  was  completely  in  keeping  with  what 
I have  come  to  expect  from  your  publica- 
tion; accurate  and  timely  coverage  of  de- 
velopments in  the  field  of  IBM-standard 
personal  computing.  It  would  have  been 
out  of  character  for  PC  Magazine  to  have 
dropped  a paragraph  about  the  controversy 
into  a column  without  giving  it  the  same 
thorough  coverage  as  Comdex,  copy  pro- 
tection, LANs,  or  any  other  topic  of  imme- 
diate concern  to  users.  And  so  I repeat:  In 
character,  Mr.  Machrone.  Eminently  in 
character. 

Oscar  J.  Zuniga,  Jr. 

McAllen,  Texas 

Regarding  the  articles  on  the  Lotus  look- 
and-feel  issue  (“Taking  the  Stand;  The 
Look-and-Feel  Issue  Examined”):  the  best 
chuckle  was  the  blurb  on  the  cover  of  the 
magazine:  “Free  Lotus-Style  Menu  for  All 
Your  Applications.” 

Bob  Palowoda 

Fremont,  California 

I would  like  to  thank  Stephen  Manes  for 
his  article  “Who’ll  Think  of  Suing  What 


Next?”  (PC  Magazine,  Volume  6 Num- 
ber 10).  It’s  the  first  genuine  computer-re- 
lated humor  I’ve  read  in  ages.  I enjoyed  it 
tremendously. 

Peter  A.  McWilliams 
Los  Angeles,  California 


LOOK-AND-FEEU  THE  ISSUES 

The  battle  currently  being  waged  in  the 
computer  press  between  Lotus  and  what 
seems  to  be  the  rest  of  the  computer  world 
is  doing  nothing  to  improve  the  image  of 
the  industry.  Had  Lotus  not  upgraded 
1-2-3  to  Release  2.0  and  abandoned  com- 
patibility with  its  earlier  version,  it  could 
have  justifiably  told  us  that  Mosaic  Soft- 
ware and  Paperback  Software  were  in- 
fringing upon  its  market.  Instead,  a com- 
pany whose  own  product  was  derived  from 
an  earlier  product  has  the  gall  to  harass  two 
companies  for  doing  the  same  thing. 

Bernard  Barston 

Fairfax,  Virginia 

I have  to  disagree  emphatically  with  Winn 
L.  Rosch’s  opinion  that  "increased  copy- 
right protection  afforded  Iprogrammers] 
should  give  them  more  monetary  incentive 
to  pursue  creative  work’ ’ (“The  Copyright 
Law  on  Trial,”  PC  Magazine,  Volume  6 
Number  10). 

Large  companies  such  as  Lotus,  given 
this  absolute  protection,  would  have  no 
motive  to  improve  their  product.  Innova- 
tors would  be  forced  to  reinvent  the  user 
interface  instead  of  offering  evolutionary 
versions  of  the  familiar  Lotus  interface.  Fi- 
nally, users  would  have  to  choose  between 
buying  overpriced  nonevolutionary  soft- 
ware and  wasting  time  learning  new  com- 
mand structures. 

I believe  innovation  and  improvement 
should  be  encouraged,  not  stifled  by  the  le- 


gal clout  of  rich  companies.  If  Lotus  wins, 
other  companies  will  doubtless  hire  hordes 
of  lawyers  to  descend  on  those  who  dare  to 
improve  the  ideas  of  others. 

Bill  Baker 

Saskatoon,  Saskatchewan 

Canada 

In  trademark  law,  if  a trademark  is  so  ex- 
tensively used  as  to  describe  all  products  in 
its  class,  it  becomes  generic  and  the  owner 
loses  his  right  to  it.  By  the  same  token,  if  a 
human-computer  interface  becomes  so 
widely  used  as  to  be  accepted  as  the  nor- 
mal way  to  communicate  with  the  ma- 
chine, it  too  should  become  generic  for  the 
benefit  of  the  public. 

IzakG.  Zycer 
Santiago,  Chile 

With  so  many  innovative  people  at  Lotus, 
one  would  think  the  company  could  have 
found  a better  way  to  resolve  the  look-and- 
feel  issue.  Surely  Lotus  could  have  resort- 
ed to  an  approach  short  of  a lawsuit  that. 


■ Innovation  should  be 
encouraged,  not  stifled 
by  the  legal  clout  of 
rich  companies. 

win  or  lose,  is  bound  to  bring  the  company 
ill  will  and  have  an  unsettling  effect  on  the 
development  of  all  kinds  of  software  for 
years  to  come. 

StanSiron 

Lincoln,  Nebraska 
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fRY  ORACLE'S  $1295  SQL  DBMS 
rOR  ONLY  $199  TODAY. 

OR  ORDER  VAPORWARE. 


If  you’re  looking  forward 
to  OS/2  and  the  next  gen- 
eration of  PC  database 
management  systems  to 
enable  you  to  build  larger, 
higher-quality  PC  applica- 
tions, you’ll  be  interested 
to  know  that: 

• Ashton-Tate  has  announc- 
ed its  intention  to  replace 
its  outdated  database  tech- 
nology with  a SQL  DBMS 
under  OS/2,  and 

• IBM  has  announced  its 
intention  to  offer  SQL  for 
OS/2  in  its  Extended  Edition 

All  you  have  to  do  is  wait.  Wait 
for  OS/2  and  SQL.  Wait  until  mid- 
1988... or  later!  Meantime  you 
keep  developing  with  soon-to-be 
obsolete  dBASE™  technology. 

But  you  don’t  have  to  wait  for 
SQL  on  the  PC. 

Oracle  has  it  now.  And  you 
don’t  have  to  wait  for  OS/2  to  run 
programs  larger  than  640K.  The 
ORACLE®  DBMS  allows  you  to  run 
OS/2-size  programs  under  today’s 
MS-DOS™ 

ORACLE  is  the  number-one  sell- 


f OMVX*  - B«» 

C>  IBTI-SUL 

Fll«»  roMr*a  . Bo  pat.lont.. 

r->  ORACLE- StJL 

ORACLE  ir.to  o,<tor»a«a 

OBWCLE 


ing  DBMS  on  both  minicomputers 
and  mainframes.  If  you  try  PC 
ORACLE,  we  think  you’ll  make  us 
number-one  on  PCs,  too.  That’s  why 
we’re  making  you  this  special  offer. 

We’ve  sold  thousands  of  copies 
of  PC  ORACLE  for  $1295.  But  now, 
for  a limited  time,  we  will  send 
you  the  same,  full-function  version 
of  ORACLE  for  only  $199.* 

That’s  right.  Only  $199  for  a PC 
SQL  DBMS  that  is  identical  to  the 
ORACLE  that  runs  on  minicom- 
puters and  mainframes.  $199  for 
the  only  PC  DBMS  that  lets  you 


n^ear  Ashton-TateP 

201UI  Hamilton  Avenue 
Torrance,  CA  90502 

Since  you've  announced  your  inten- 
tions to  go  to  SQL,  i really  don't  feel 
like  developing  obsolete  applications 
in  dBASE.  I have  every  confidence  your 
first  attempt  will  be  full-featured  and 
bug-free,  ^nd  me  what  you've  got. 
when  you  get  it. 


J. 


\amr 

Tllk 

Cufflpany 

Street 

\ 

City 

Sutr  Zip 

’1 

/ 

Dear  IBM, 

Old  Orchard  Road 
Armonk,  NY  10504 

Attached  is  a blank  check.  I keep  read- 
ing that  you've  already  announced 
that  you’re  going  to  announce  SQL  for 
OS/2  and  the  Personal  System/2. 

When  you  do,  fill  in  the  check  amount. 
Hope  to  hear  from  you  sometime  In 
the  next  couple  years. 


write  larger-than-640K, 
OS/2-size  programs  and 
run  them  under  today’s 
MS-DOS. 

ORACLE  makes  it  easy 
to  write  large,  high- 
quality  applications  using 
industry-standard  SQL. 
Applications  that  run 
faster.  Applications  that 
are  easier  to  use  and 
have  more  capability. 
Multi-user,  networked 
applications.  Applica- 
lions  that  can  be  devel- 
oped on  MS-DOS  today,  and  then 
run  unchanged  on  OS/2,  mini- 
computers and  mainframes. 

So  stop  writing  dead-end  dBASE 
code  today.  And  stop  writing 
cramped,  iimited-to-less-than-640K 
applications.  Call  1-800-345-DBMS 
today.  Or  use  the  rightmost 
coupon.  Or  mail  one  of  the  other 
coupons.  And  wait. 

0RAC!_'£E- 

COMPATIBILITY  « PORTABILITY  • COIIIlEaABIllTY 

Call  1-800-345-DBMS  today. 

, ^ 


Dear  Oracle, 

PC  ORACLE  * Oracle  Corporation 
20  Davis  Drive  • Belmont,  CA  94002 

I want  to  run  OS/2  ORACLE  on  MS-DOS  today. 
I agree  to  use  this  license  only  for  application 
development.  I understand  alt  prices  include 
applicable  taxes  and  poslage. 

Send  me  (check  only  one/: 

□ PC  ORACLE - S199 

□ ORACLE  ♦ IMB  Estentied  memory $599 

□ ORACLE  ZMU  bxtended  memory S799 

Tm  paying  by  □ Check  □ VISA  □ MC  □ AMEX 


Title 

1 ■ 

1 Company 

1 Cky  Star  Zip  ~ 

■ Saeel 

1 t rnlit  Card  Sumber  ^ 
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1 C4n)  CsptrMkin  Dae 
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...the  OKIDAIA  LASER 
hits  the  mark. 


BULLSEYE  INVESTMENTS 


Mr.Ttf  D»is 
2901  Sw  14tb  Stieet 

Philadelphia.  PA.  19147  27. 1987 

Dear  Mr.  Dam. 


At  BbIIim  Imcstmeotk  drawing  a bri^ner  inveatmeiiyReiiire  doesn’t  mean  doing  h 
^ the  niadierv”  ^ have  to  take  risks.  Take  your  goal  ot  retiremeol  at 

ageSQi  h’s  ambitious,  but  it's  possiUe. 


itdaUM, 
Moda. — 


(FICLA)  miJ  into 


With  a dais5r«iieel  you  waste 
a lot  of  time  plugging  the  holes 
in  your  ideas. 

But  with  the  new  LASERL1NE”6 
horn  OKIDATA  you  can  grab  your 
reader’s  attention  right  away. 

Make  your  letters  more  effective 
by  using  graphics.  Call  attention  to 
your  hot  topics  with  15  built-in 
type  fonts.  And  add  emphasis  to 
1 your  most  important  ideas  with 
' underlining,  boldfacing  and  italicizing. 
> Thanks  to  the  LaserContrDl’"disc 
' you  get  with  it,  you  can  do  it  all 
using  software  that’s  probably 
sitting  next  to  your  PC  ri^t  now. 

The  OKIDATA  LASER  is 
compatible  with  LaserJet*  and 
LaserJet  Plus*  software.  And  it’s 
very  fordable.  You  can  own  it  for 
about  what  you’d  pay  for  a good 
daisywheel.  Get  the  three-user 
module  and  you’ve  got  economy 
no  daisywheel  can  match. 

So  see  your  OKIDATA  dealer 
today.  Orckll-SOO-OKIDATA, 

ExL  22,  for  the  name  of  the  dealer 
nearest  you. 

St(^  shooting  blanks  and  start 
hitting  the  mark  with  an 
OKIDATA  LASER. 


an  OKI  AMERICA  company 


Wfe  put  business  on  paper. 
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While  the  DAISYWHEEL 
shoots  blanks... 


PPoM 

Pakiter.  Pwker  0(  Mulen.  Inc.  401  Keogh  PUce  New  ttork.  rsnr  10023  |2t2}55S-l249 


Nr.  T»d  tevis 

2901  S.  14th  Otrwt 

FhilhlelphU,  PA  19147 


Joljrer.  1967 


Dear  Davis. 

Here  at  Painter,  Partnr,  end  Kaien  ve  aabitloa  to  retire  at  50 

vtth  the  reoeuroeo  to  tmvel  at  least  six  aontta  of  the  jear. 

We  also  think  jou're  esklns  a lot  of  ^our  current  Inveotaanta.  Hare  is  one  idea 
we  have  on  how  to  cdiangs*  that. 

Tour  present  portfolio  la  jUi  blue  chip  stocks.  59K  in  a aitual  And  inveeted  in 
the  PKific  Basin  end  the  balance  in  preferred  atodm  (CSART  I).  Value  ee  of 
6/10^:  4100,000. 

Considering  jrour  age  riw^  tow  and  your  goal,  we  rncinaenil  ^fting  your 
portfolio  into  reward  but  sore  risky  investnants  OuSK/RBtAn) 

ANAI.T®'^ 


fbotly  olaar  and  that  your  nsw  investaant  pioture 
t yoa  need  anything  cleared  upi 


I don't  heattate  to 


0.  Petar  Wnter 
Certified  Plnsnoial  Planner 


REGISTERED  TRADEMARKS:  OKIDMA.  Oki  America. 
Inc..  Marque  debcwee  de  Old  America.  Inc.:  LaserJet  and 
LaserJet  Phis,  Hewlett-Packard.  Inc.  TRADEMARKS: 
LASERLINE.  Old  Electric  Industry  Ca.  Ltd.:  LaserControl. 
losisht  Devdopmem  Corp. 


Ihsuxance 


Optional  QT-Host  Kits  easily  expand 
backup  capability  to  multiple  PCs.  Simply 
equip  additional  PCs  with  host  adapters 
and  cables.  Unplug  your  external  QT  system 
from  its  base  PC  and  hand  carry  it  to 
the  host-adapter-equipped  PC.  Plug  in 
the  QT  system.  Now  you're  ready  to  back 
up.  It's  that  ea^. 

Select  the  Coverage  Tfou  Need.  Tecmar 
offers  a wide  variety  of  tape-backup  systems  to  insure 
your  data.  So  now  you  can  choose  the  tight  combina- 
tion of  features  to  fit  your  needs. 

Basic  Covertfge  begins  at  under  $1,000  with  the 
economical,  floppy-interface  QT-SO™  and  the  mini- 
cartridge Qr-40™  ^ndard  Ccnem^  includes  the 
advanced  60  and  90MB  QualityTape  systems.  While 
Tecmar's  Extended  Ccverage  features  the  industry- 
leading Qr-125. 

And,  all  Tecmar  QualityTape  systems  ate  available 
as  space-saving,  half-height  internal  PC  models. 


Guaranteed  Quality.  With  all  QualityTape 
backup  systems  you  get  the  industry's  first 
two-year  warranty,  including  Tecmar's  exclu- 
sive Quiddum™  Quality  Service  program.’ 

If  you  have  any  trouble  with  a QT  system  in 
the  first  six  months  of  operation,  Tecmar  will 
send  a replacement  within  48  hours.  That's 
made-in-the-U.&A.  quality... guaranteed. 
Accidents  Will  Happen.  Inaire  Tibur  Data.  Call 
(216)  349-1009  for  your  FREE  Tape-Backup  Brochure. 
Or  write  to  Tecmar;  Inc.,  6225  Cochran  Road.  Solon, 
Ohio  44139-3377. 


TEGM>1R 


QIC-60?  Teariar's 
original  60MB  tape- 
b^datp  system 


QT-40i.  40MB. 
intcmal-PC  mini- 
canridge  tape-backup 
system 


QF-Host  Kits.  Expand 
backup  capability  to  addi- 
tional PCs 


Qfr-125e.  125MB  tape- 
backup  system-QOMa, 
also  available 


QT'SOe.  Economical, 
floppy-interface  50MB 
tajx-backup  system 


QT-40e.  40MB  tape-  Qr-i25i.  125MB 

backup  system-uses  intemal-PC  tape-backup 

DC2000  mini-cartridges  system-(^-5M.  QT-bCH 
and  immuzZ-fC 
models  also  available 


’QIC-60  ctmrtity  a one  year  warramy  only  and  net  omndbrQuKMliimOuaUtyStmceCiuiTanUc 
QTdO.  OT125.  Qt-90.  Qi-SO.  QT40.  QtraluyCtpt  at^  {SueMtiim  iraJemarki  of  Tecrnat.  Inc . Sortil  ttgutered  itaJemark  of  SoeiU.  Inc.:  JCOM  ttgutered  tmdetnark  d XXlMCorp;  IBM.  Pmortal  Syeum/tand  Tbken  Rmg 
ngutma  ttadimartt  et  /MminMuf  Bmwm  Machtnet  Girp ; bO  tqiuterni  mde^rk  of  Memory  Sraems.  SY-KyS  mJernari  of  Sttim.  Inc:  XESIX  rqpaertd  tnMemark  of  Micmolt  Corp.  
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CCopyn^  Teemar,  Ine..  1967.  All  rtgba  merred. 


NOW 

AVAILABLE 

Micro  Host  Adapters 
forQT-60,ar-90and 
QT- 125  compatibility  j 
with  IBM  PS/2 
Models 50, 60  and  80. 

CALLTECMAR  ; 
for  details.  I 


Ibcmar’s  New  QT-60" 
Expands  ISiur  Coverage 
In  Ikpe  Backup. 


Qr-60.  60MB  tape- backup  system 
Hi^speed.  bMB-per-mimte  backup 
User-friendly,  menu-driven  QIDS  software 

IBM  6157  tape  compatibility  with  optional  SY-7DS” 
software 

Compatible  with  popular  networks,  includins  Novell, 
IBM%ken  Ring  and  3COM 
Automatic/unattended  backup 

SCO  XENIX*  V compatibiliey  with  optional  SV-TDS 
software 


It  happens  in  a fraction  of  a second.  Without  warning. 
Your  hard  disk  crashes.  And  you  lose  days,  weeks, 
m^be  even  months  of  intensive  labor  It  happens... 
it  have  already  happened  to  you. 

Next  time,  be  ready.  & insured! 

Tecmar’s  new  QfT-dO  tape-backup  system  is  the 
insurance  you  need.  It’s  the  newest  member  of  Tecmar's 
Qualitylape™  Family.  And  it  backs  up  60  megabytes  of 
valuable  data  onto  a single  industry-standard  tape  car- 
tridge for  safe  storage 

No  More  Excuses.  If  you  thought  data  backup  was 
a time-consuming  hassle-then  it’s  time  you  met  the 
Qr-60.  Fast,  5MB-per-minute  backup  speed  stores  even 
large  amounts  of  data  in  minutes.  If  you  think  that’s  still 
too  much  time  for  data  protection,  then  you’ll  love  the 
Qr-60’s  automatic,  unattended  backup  feature  Now, 
there’s  no  excuse  for  unprotected  data! 


Menu-Driven  Simplicity.  The  QT-60  utilizes  the 
same  QfIDS"  software  and  menu-driven  command 
system  as  other  QualityTape/QT  models,  providing  a 
common,  simple-to-use  interface  Menus  offer  a selec- 
tion of  backup  choices.  You  can  back  up  an  entire  disk, 
select  files  in  a particular  sequence  or  back  up  individ- 
ual files.  You  can  even  bring  your  EXDS  subdirectories  on 
screen  and  into  a menu,  enabling  you  to  tag  files  for  backup. 

Expanded  Policies.  For  larger  systems  and  networks 
you  need  the  extra  protection  of  Tecmar’s  Qfr-125™  Like 
the  new  60MB  model,  it’s  compatible  with  popular  net- 
works including  Novell*  IBM  Token  Ring*  and  3CDM* 


Tecmar's  OT60«.  Qr-90e  and  (^■125e  eaemal  tape- 
backup  models  are  compatible  with  !BM*'s  new 
Personal  System/2*  fdoael  30 


Once  upon  a time,  American  led  the  world 
in  innovation,  quality,  engineering,  and 
manufacturing  with  names  like  EcUson, 
Ford,  and  Bell... 

Once  Again  America  returns; 


**  If  Imitation  is  the 
sincercst  form  of  flattety. 
the  OATB  286  pays  the  IBM 
AT  a heartfelt  compliment. 
The  only  failing  of  the 
(Cim  286)  is  that  it 
imitates  the  IBM  loo 
acciirateh':  ...and  yon  can’t 
beat  that...” 


Karl  Kt>csscl  PC  World 
December  1986 


Monitors  Optional 


Software  Compatibility 


Xenix.  AutoCad  MSDOS. 
PC  DOS,  Novell  Network, 
dBASE.  Lotus,  Sidekick, 
Symphony  and  others... 


• Bask:  System  Features  Plus 

• FuUy  Confiftured  and  Tested 

• Hig^  Resolution  800  x 550. 

Hercules  Compatible  1 32  Columns 

• Monograf^ics  Card.  Printer  Port 

• High  Resolution  800  x 550  IBM  Quality  Monitor 


• Basic  System  Features  Plus  /•  A 80286- 10  CPU 

• Fully  Configured  and  Tested  /•  Hercules  Compatible  Graphics  152  Columns 

• Video  Adapter  with  Printer  Port 

• A High  Resolution  IBM  Quality  800  x 350  Monochrome  Monitor 

• 2 Serials.  1 Parallel  Port  /•  Walt  State  Insertible  Sloes 

• 8/10  Keyboard  Sclectabillty  /•  12MHz  Thruput 


With  a 20MB  1/2  HT  65ms  Drive  $1295  With  a 50MB  FuU  HT  With  a 40MB  1/2  HT  39ins  Hard  Disk  $2200 

With  a 50MB  FuU  HT  59ms  Drive  $1495  39ilBHardDbk  $2129  With  a 80MB  FuU  HT  23nn  Hard  Disk  $2499 


CXUB286  8MHz  EGA  System 


$1399 


• Basic  System  Features  Plus 

• Fully  Configured  and  Tested 

• High  Resolution  Micro  EGA  Card 

• Capable  of  Mono,  Color  and  EGA 

• IBM  Quality  Monitor  (EGA/CGA).  14”  Nonf^are  Screen 


CLUB  286  (12MH2  Thruput)  EGA 


System  $1995 


• Basic  System  Features  Phis  /•  80286- 10  CIAJ 

• High  Resolution  16  Color  EGA  Card  with  Mono  and  RGB  Output 

• Hi{^  Resolution  EGA  Monitor.  14”  Non^are  IBM  Quality 

• Walt  State  Insertible  Slots  /•  2 Serials/ 1 Parallel  Port 

• 8/10  Keyboard  Selectibility  /•  12MHz  Thruput 


With  a 20MB  1/2  HT65tns  Hard  Drive  $l699  With  a 50MB  Full  HT  With  a 40MB  1/2  HT  59ms  Hard  Disk  $2540 

Whh  a 30MB  FuU  HT  59Tns  Hard  Drive  $1899  39ins  Hard  Disk  $2490  With  a 80MB  Full  HT  25ms  Hard  Disk  $2870 


The  American 
Success  Story: 


Call  for  Our  New  XT  Turbo 


Basic  System  Features: 

• H(>2W>  KvRit  Intel  CPI’  • AT  St>1e  Ki*\'hnard 

• S 1 2K  Motherboard  Fxpandahle  to  I MB 

• 8 Slots  ( 2 H Bit.  6 16  Bit) 

• 1 ,2MB  Flopp>’  Drhf 

• CkKk  Calendar  with  Batier>  Backup 

• 195  Vt’att  Power  Supph'  1 10/220V  Swiichahle 

• Full)'  Compatible  Ilijjh  Speed  AMI  BK>S 

• Full  200  Page  I'scrst'iuidc  inaCik».wBindcr 

• Limited  t)ne  Year  Vt'arranw 

• Fiilh-  ()pc’n  Front  Face  Panel 

• (Xir  S\-siem.s  are  11.  Appiwed 
Option; 

• 2 Hard  Disk.  2 Flopp>'  Disk  (!ontn>ller  • .^60KB  Floppy-  Drhx’ 

• 1 •14MB  3 1,''2''  and  '’20K  3 l/2*'  Drive  • Fnhanced  Ke^+xvard 

Dealers  and  Corporate  inquiries  are  welcome 

(415)  490-2201  FAX  490  2687  (24  HRS) 
Tech  Support  Call  (415)  683-6580 

■HM  AT  AHmrjd  MSntr.  N IMM  Nn>f«Sm>r*A  JIAV  I<«m>  SdrlkC  tnl 

MV  ffiBorrrrt  w«lnmd««  ihiamim* 


C.I.IH  Americjin  Technologies  has  defined  the  stiindnrds  for  all 
other  manufacturers.  Wc  provide  the  highest  qualitv'  and  finest 
workmanship  in  our  pnfduct.s.  We  hax'e  the  most  qualified  technical 
support  and  customcT  service  in  the  countrv-.  Vdicther  vtnj  are  a 
corporate  bmet  or  just  w-ant  a reliable,  made  in  the  USA.  machine 
for  yourself,  call  us  and  find  out  wh\’  we  have  shipped  more  than 
25.(MK)  machines  at)  over  the  I'nited  Stale. 

C-all  for  our  MAC  Product 

Cttqxiraic  Binrr  call  fi»r  Ctirptmuc  Desk 
Dealers  arc  wclcttmc 
I nh-CTsin-  P O 's  arc  welcome 
Quaniiw  Discount  arc  available 

^ American 
^ Technologies 
Incorporated 


5401  VC  . Vl  arrcn  Avenue.  Fremont  California  94559 
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Enter  A New  Age  In  Accounting  Software. 


Dac-Easy  Version  2.0, 

The  Most  Amazing 
Combination  Of  Speed, 
Power,  Flexibility,  Ease 
Of  Use  And  Value 
Ever  Offered. 

We  proudly  announce  Dac-Easy 
Accounting,  the  next  generation.  It 
will  set  new  standards  of  performance 
and  value. 


LH  EDITOR'S 
caa  CHOICE 


1985 

PRODUCT 
OF  THE 
YEAR 

S' 


Version  2.0  is 
a dramatic  im- 
provement over 
our  revolution- 
ary, best 
selling  origi- 
nal package 
that  won  Info- 
World's  1985 
overall  "Best 
Software 
Value"  and 
PC  World  s 

1986  World  Class  Award. 

Naturally,  we've  kept  all  the  impres- 
sive features  that  have  led  nearly 
200,000  users  worldwide  to  rely  upon 
Dac-Easy  Accounting.  The  new 
Dac-Easy  Accounting  2.0  has  over  50 
major  enhancements  from  our  first 
record  setting  package. 

Experts  Will  Love  Its  Power, 
Beginners,  Its  Simplicity. 

And  Everyone,  Its  Price. 

New  Dac-Easy  Accounting  dcstrov  s 
the  myth  you  have  to  trade-off  power 
for  ease  of  use.  Version  2.0  has  awe- 
some power  that  can  help  you  better 
manage  virtually  any  type  business- 
fast.  You'll  have  quick,  finger-tip 
access  to  vital  information  about  cash 
flow,  pricing,  inventory  turns,  sales  trends 
profitability,  and  more. 


General  Ledger 
Accounts  Payable 
Accounts  Receivable 
Inventory 
Purchase  Order 


Forecasting 


^ 1 ^ of-xAle  i 


you  simply  answer  five  easy  questions. 
Dac-Easy  has  a new  expanded  manual 
plus  context  sensi- 
tive help  to  guide 
you  every  step  of  the 
way. 

Best  of  all.  Ver- 
sion 2.0  is  available 
at  the  amazingly  low 
price  of  S69.95. 

Feature  For 
Feature.  The 
Number  One 

Accounting  Package  On  The 
Market. 

Seven  powerful  accounting  modules 
work  in  perfect  harmony  in  one 
system.  Data  entered  once  is  automatic- 
ally posted  to  all  other  modules! 

New  capabilities  include  department- 
al profit  & loss  by  product  line  or 
customer,  multi-company,  point  of  sale 
invoicing,  automatic  back-order 
control,  sample  Chan  of  Accounts  & 
Financial  Statements,  service  business 
billing,  full  help  screens,  on-line  and 
batch  processing,  financial  ratios  and 
much,  much  more. 

Add  these  to  the  features  which 


have  made  Dac-Ea.sy  the  fastest  selling, 
most  highly  praised  accounting 

package  in  history,  and  you’ll  see 
why  Dac-Easy  Accounting  2.0  is 
the  be.si  accounting  software  for 
your  business. 

Take  Advantage  Of  Our 
Special  Upgrade  Offer. 

Upgrades  are  available  to 
current  users  at  special  discount- 
ed prices  for  all  Version  2.0 
products.  Call  1-800-992-7779 
with  your  serial  number  to  order  today! 

Get  Version  2.0  Performance 
For  Your  Business. 

You  win.  Version  2.0  gives  you 
absolutely  the  best  combination  of  user 
conveniences,  power,  efficiency,  and 
speed  in  the  industry.. .at  the  .same 
phenomenal  price  of  the  original.  Act 
now.  And  pul  the  New  Age  In 
Accounting  Software  to  work  for  your 
business! 

TO  ORDER  CALL  TOLL  FREE 

1-800-992-7779 

IN  TEXAS  CALL  1-214-458-0038 
‘S'dac  software,  inc. 


(lENKRAl.:  •Mulli-comptny.  mulli‘<lepin-  nii.|.|N(i:  •InNOKing  on  pUin  or  (Mt-pnitied  fomi\  oSpcvul 

menu]  (iPiMvonj  protected  •F-xlcnsi^c  430  ,rrvic«  bilftng  routine  •.Sa)c\jounwl>  tlnvoice  renurVs  •On-line 


p«ge  manual  with  accouniing  pnmer  vOn-line 
‘contexi-*en%]iive  help  •tau-Slan  inkUllaiion  •Point- 
of-xale  •Menu'dnven  •Over  700 difTerent  reports  •Diliing 
module  for  tervteev  •Free  phone  support*  availaole  •Baiih  Sl 
on-line  priKCVMntt 

(;ENRRA1.  i.Km;ER;  •Modifiable  pre-devigned  Chart  of  Ac- 
counts & Financial  Slalements  •?  Year  account  hivtorv  •PerKil 
& pen  feature  for  corrections  •Unlimited  joumaU  •Unlimited 
acxounts  •Automatic  budgciine  •Financial  ratios  artd  more 
ACCOlvrS  RECKIVABLE:  •f)pen  invoioe  or  balance 
foruanJ  •Fleviblc  aging  af>n  ltne  automatic  pouing 
•Departmenuli/ation  b>  customer  •Customi/cd  text 
statements  aCavh  flow  analysis  aVIailing  label' 
invoice  allocations  ai  Year  history  •Autonulic  finance  chargee 
•Notepad  window  •Support,  partial  payments  aSales  analysis 
and  vales  budding  and  more 

ACCOlAiTS  PAYABLE:  nCTKck  printing  from  multiple 
bank  KCounts  •Aulixnatic  allocation  of  available  cash  •Ven^ 
directonev  and  labels  •Flexible  aging  •On-line  posting  toother 
modules  •Flexible  invoice  allocations  •Automatic  rrpnniing  of 
checks  aNotepad  window. aPurchase  forecasting  •Unlimited 
allocatKins  per  invoice  *10  Invoices  per  check  oBrowse  invoice 
and  more 


posting  to  other  modules  aCreJii  memos  aRevenue  Sl  cost 
alhxaiion  •Packing  lists  •Piimi-of-sale  insoicing  and  more 
INVENTORY  (PRODUCT  OR  SERVICE):  •Supp.vts 
most  popular  costing  methods  aPhysical  inventors  routine  wi 
count  sheets  •Accept,  any  measure  of  units  •Special  icrs  ices  file 
•Automatic  changing  of  costing  melhods  o t Year  hiMory  for  all 
products  and  services  with  auiomaiK  forecauinB  •AuiomaiH; 
pncing  assignment,  •Alert  & activity  report,  •tm-linc  posting 
and  more 

PI  RCHASE  ORDER:  eW  Items  per  PO.  per  line  and  loul 
discounts  in  S or  H aFull  back-order  control  •Purchase  journal 
text  on  aPO.  statu,  repivi  •On-line  procevcing  and  more 
•Flexible  FORECA.STlMi:  •Forecast,  budgets  for  all  nnncipal  files 
X charges  using  .3  different  calculation  method,  •Powerful  furecasiing 


. iiBUPCorcoriipat«iaa.2o«Kcinv*t  b . .. 

Icier.  90  eotumn  pnniar  abi*  to  pnni  1 32  eokimr*  n eompraaaae 

moo*,  eour  or  monoewome  monitor.  ?S6K  m«mory  ( Mata  raqu<rai 

IBM  A PC-OOS  tradamancs  ol  Intamaonat  8ua<naw  Micfwsti  Me 
MS-O^tradamarhotMeroaonCotp  Oac  EaairtraMmaiko>Dac 
SoThwa  Mc  OMnTX  7S2M  (Tncil* 


Version  2.0  is  also  unbelievably 
easy  to  install.  To  set  up  your  files. 


30  Day  Money-Back  Guarantee  •FREK  Sl'PPORT  NOW  AVAILABLE 

Dac  offen  30  day  unconditional  guarantee  on  all  products  bought  Registered  users  receive  10  minutes  within  60  days 

directly  from  Dac  Software  (less  shipping  charges).  There  is  a free  support  on  every  Dac-Ea-sy  <«flware  product  (does  not 

ilO  restocking  fee  if  the  disk  envelope  is  opened.  include  upgrades). 
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PC  LAB  NOTES 

More  Characters  from  Your  Keyboard 

Prosise/KBX  gives  you  two  new  Shift  keys  that  let  you 
enter  1 1 0 of  the  extended-ASCIl  characters  into  the  text  files  of 
most  word  processors 339 

UTILITIES 

A Directorywkle  File  Manager 
MichaelJ.  MeffordIBii  takes  the  pulse  of  your  directory 
structure  and  attends  to  operations  such  as  moving,  renaming, 
deleting,  and  changing  the  attributes  of  subdirectories 357 
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. IBM’s  PS/2  Model  25 

• Borland's  Turbo  C 

• Transimage’s  hand-held 
optical  character  reader 

• PS/2-compatible  tape 
backup  systems  from  Maynard 
and  Mountain 

• Orchid’s  RAMQuest 
memory  board  for  the  PS/2 
Micro  Channel  Architecture 

• Conductor  Software’s  ACT/ 

• In  Quick  Looks:  the  newest 
release  of  FormTool, 
MousePerfea,  and 

per elePost. 

• In  PC  Update:  changes  to  the 

IBM  PC  Convertible, 
Microsoft  Chart,  and  the 
Toshiba  T3I00 3. 


AFI  KR  HOURS 


Hanils  On: 
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• Human  Perspectives’  The 
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• Ken  Usion's  Professional 
Blackjack 

• Joysticks  from  CH  Products. 
Advanced  Gravis  Computer 
Technologies,  Kraft  Systems, 
and  Wico 

• Mentor 

• Ticket  to  Paris 

• Cribbage  Master 482 


ENVIRONMENTS 
Welcome  to  the  Post-DOS 
World 

Charles  Petzoldlln  this  new 
column.  Charles  Petzold  tells  it 
all — the  good,  the  bad,  and  the 
ugly — about  OS/2  and  the  new 
Windows  environment 379 

SPREADSHEET  CLINIC 

Jared  Tavtor/Undocumented 
Framework  functions,  the 
(a  Ca  mystery  finally  solved, 
escape  from  / -2-3  error  traps, 
preventing  columns  from 
getting  into  print 385 

USER-TO-USER 
Paul  Sommon/Extending 
DEBUG  to  display  extended 
ASCIIs,  discouraging  people 
from  erasing  your  root 
directory,  nesting  IF 
staterrrents 389 


POWER  USER 

NeilJ.  RubenkingIPt  special 
edition  dedicated  to  our 
readers’  WordPerfect  tips, 
including  a transposition 
macro,  a continuous  scrolling 
function,  a help  menu  system 
for  choosing  macros,  and 
better  footer  pagination ....  395 

LANGUAGES 
Robert  L.  HummelfYhts  new 
column  will  feature  tips  on 
programming  languages,  along 
with  sample  programs.  This 
issue.  Turbo  Pa.scal  stars  in  a 
full-color  EGA  display 
program  and  in  techniques  to 
trap  errors  without  any 
crashes 407 

PC  TUTOR 

Robert  L.  Hummel  and 
Charles  Petzold/Peeking  past 
the  end-of-file.  changing  tabs 
into  spaces  that  won’t  shrink  or 
expand,  .shifting  the  gears  on 
theturboXT 413 

CONNECTIVITY  CLINIC 
Frank  J.  Derfler,  Vr./Behind 
the  scenes  at  the  PC-IRS,  old 
mini  programs  on  new  local 
area  networks,  a few  IBM  boo- 
boos.  souping  up  your  network 
server 417 
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PC  ADVISOR 

Mitt  JonesIHekp  in  using 
extended  memory  for  a disk 
cache,  in  deciding  whether  to 
purchase  a PS/2  Model  30,  and 
in  selecting  text-retrieval 
software  to  index  and  organize 
notes 27 
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Part  power,  part  speed, 
aU386,paf^9l. 


CX)VKR  STORY 


Heavy  Metal — ^386s 
Weigh  In 

Winn  L.  /?o«/i/Finally,  a full 
field  of  386  machines  to  choose 
from.  PC  Labs  evaluates  1 2 of 
the  best  and  brightest, 
including  computers  from 
ALR,  Compaq,  Corvus, 
Kaypro,  PC's  Limited.  Tandy, 
and  IBM 91 
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7/1  SIQCtM  a/o 


Take  the  critkaJ  path  to 
project  management  with 
13  reviews  and  expert  advice 
on  the  software  you  need 
for  the  best'laid  plans, 
page  153. 


FF..\Tl  RILS 


PROJECT 
MANAGEMENT 
Master  Plans:  Project 
Management  Software 
Henry  Fcrsio- WWss/Project 
planning  doesn't  have  to  mean 
megaprograms  with  price  tags 
to  match.  We  found  13  project 
managers  with  full-scale 
scheduling,  reporting,  and 
graphing  features.  All  for 
under  $3,000 153 

LAPTOP  ADD-ONS 
Laptop  Add-ons  for  Desktop 
Power 

Bill  HowardICompact  printers, 
modems,  and  hard  disks  give 
you  power  without  tying  you 
down.  Take  them  with  you  or 
use  them  at  the  office — these 

accessories  have  it  all 211 

. Minimodems  for  Easy 
Riders 

Howard  Marks/What  gives 
you  mote  freedom  than  a 
portable  computer?  A portable 
computer  with  a modem.  Tiny 
internal  and  external  modems 
fromTouchbase.  Migent, 
Megahertz,  and  Holmes  keep 
you  on-line  while  you're  on  the 

road 214 

• Portable  Printers:  Two  for 
the  Road 

B.G.  Waldman/Sma]l  and 
light,  printers  from  Axonix  and 
Diconix  let  you  leave  a paper 

trail  wherever  you  go 226 

. 10  Megs  Never  Felt  Lighter 
Nora  Georgas/Sure  you  love 
yourTl  100  laptop,  but  don't 
you  ever  wish  it  had  a hard 
disk?  Wish  no  mote:  tiny, 
lightweight  disks  from  Axonix 
and  Premier  Technologies  are 
two  ways  to  get  big-time 
storage  and  leave  your  floppy 
disks  behind 240 


UTILITIES 

RAM-Resident  Macros  for 
the  Virtuoso  Keyboard 

Frank  BicanISuperKey, 
SmanKey,  and  Keyworks  get 
face  lifts,  and  a bunch  of  slick 
products  hit  the  market ....  247 

Having  It  All — DOS  Shells 
with  Macros 

Walt  RowinskylNlayhe  you 
don't  want  a full  macro 
program,  or  maybe  you  want 
macros,  menus,  and  DOS 
utilities  all  in  one  package. 

Five  DOS  shells  with  macro 
features  can  help 275 

Rx  for  Slipped  Disks 
Winn  L.  /?o«7i/Banish  the  pain 
of  initialization,  the  hassle  of 
formatting,  and  the  fear  of 
errant  bad  sectors  with  disk 
diagnostic  and  performance 
utilities  from  Storage 
Dimensions.  Verbatim  Cotp., 
Kolod  Research,  and 
others 317 

CONNECTIVITY 
Making  Connections:  DEC 
Meets  DOS 

Frank  J.  Derfler.  Jr. /DEC 
helps  bridge  the  gap  between 
minis  and  the  DOS  world  with 
PC-compatible  hardware  and 

software 293 

• Multiplex  for  PC-to-Host 
Synergy 

Frank  J.  Derfler,  Jr. IN  new 
program  from  Network 
Innovations  Cotp.  lets  you 
grab  DBMS  data  from  host 
computers  and  use  it  on  your 
PC  while  keeping  file  formats 
intact 308 
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The  A*Star 

IE 


MEGAHERTZ  80286 


“THE  A ★STAR’S  CPU  PERFORMANCE 
IS  SUBSTANTIALLY  ABOVE  THAT 
OF  THE  IBM  PS/2  MODEL  60.” 


■INFOWORLD 


WHO  CARES! 

For  about  $5300,  you  could  own  an  IBM  PS/2  Model  60.  But  for  as  little  as  $1100,  you 
could  own  a Wells  American  A*Star*that  can  outperform  it.  Of  course,  for  nearly  the  same 
money  as  an  A ★Star,  you  could  also  own  any  number  of  Asian  built  no  name  clones. 

But  then  you  wouldn’t  be  getting  the  exclusive  ownership  advantages  that  only 
the  A ★Star  offers.  Advantages  like  an  80286  CP(J  that  runs  the  new  MS  OS/2  operating 
system  and  can  also  run  at  6,  8,  10,  12.  14  and  now.. .16  MHz!  And  you  wouldn't  be 
getting  schematics.  (Ours  are  free!)  Or  GEVRCA  on  site  maintenance.  Or  a no  questions 
asked  money-back  guarantee.  Oh,  and  there's  one  more  little  item  you  wouldn't  get... 
peace  of  mind.  Wells  American  has  been  making  microcomputers  longer  than  IBM! 

In  fact,  we've  probably  been  making  microcomputers  longer  than  anybody'- 

But  hey.  who  are  we  kidding?  Mot  everyone  cares  about  quality,  reputation,  support  or 
serviceability.  That's  why  there  are  mail-order  houses.  And,  as  hard  as  it  is  to  believe,  not 
everyone  cares  about  money  or  performance.  Maybe  that's  why  there's  IBM  (and 
Compaq?,  .and  all  the  others).  But.  for  computer  users  who  do  care,  there  is.  fortunately, 
a vendor  who  also  cares. ..Wells  American.  And.  we'd  like  to  prove  it  to  you.  Call  us  with 
the  page  number  of  this  ad.  It's  worth  a big  discount  on  your  next  A ★Star  computer  system. 
Call  today.  803/796-7800.  This  offer  is  limited. 

Wells  American. 

CotpoMle  Hcdtlciiuirlors;  ,5243  Sunsot  Boiilovtiid  • West  Columhui.  South  Curolinj  29169  • 803/796  7800  ■ TVV\  310*601  2643 
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CopyWrite 

backs  up 
copy-protected 
software 

and  ... 

runs  it  from  a 
hard  drive 

Get  the  protection  of 
CopyWrite,  the  utiiity  that 
backs-up  hundreds  of 
copy-protected  business  and 
educationai  programs,  pius 
the  convenience  of  ZeroDisk, 
the  program  that  runs  most 
leading  titles  from  a hard 
drive;  all  for  the  regular 
CopyWrite  price  of  $50.00  U.S. 

For  credit  card  orders;  call 

(416)  961-8243 

or  return  coupon  below 

Trade-in  older  versions  of 
CopyWrite  & ZeroDisk  for 
$18.00  U.S.,  by  returning  the 
original  diskette  to 
Quaid  Software  Limited. 

Systen^  requirements  are  an  IBM  PC,  XT  or 
AT.  126k  or  more  of  memory  and  at  least  1 
diskette  drive. 

CopyWrite  IS  not  for  use  in  producing 
copies  for  sale  or  trade. 


CopyWrite  $50.00  U.S.  $ 

Revision  $18.00  U.S.  $ Z. 

Revision  orders  must  be  accompanied  by 
the  original  CopyWrite  or  ZeroDisk  diskette) 

□ Check  □ Money  Order 

□ AMEX  □ VISA  □ MASTERCARD 


4S  Charles  Street  East 
Third  Floor.  Dept.  203 
Toronto.  Ontario  M4Y  1S2 
(416)  961-8243 


Quaid  Software  Limited 


V ()  l.  V Wli  h N U .M  B L R Ih 

WhAT’S  inside 


This  month’s  cover 
story  was  a long  time 
coming.  We  began 
researching  it  just  af- 
ter Compaq's  386  in- 
troduction last  Sep- 
tember, when  it 
seemed  like  every 
computer  company 
known  to  man  (and  a 
few  that  weren’t)  be- 
gan crowing  about 
their  own  imminent 
super-PCs. 

But  every  time  we 
geared  up  to  do  the 
story,  all  these  fabu- 
lous new  machines 
were  suddenly  not 
quite  ready  for  prime 
time.  It  wa.sn’t  until 
midsummer  that  we  rounded  up  enough 
real,  working  386s  to  bring  you  the  in- 
depth  survey  that  begins  on  page  9 1 . 

Our  patience  was  finally  rewarded  with 
a truly  impressive  crop  of  386  machines, 
including  PC’s  Limited’s  record-breaking 
16-MHz  machine  and  the  PS/2  Model  80 
from  IBM. 

We  al.so  went  to  some  lengths  (and  dis- 
tances) to  get  a sneak  preview  of  Tandy’s 
386  offering,  the  4(X)0  HL.  A.ssociate  edi- 
tor Nora  Georgas  got  to  know  Fort  Worth 
pretty  well  while  supervising  testing  and 
photography  of  the  4(X)0  at  Tandy  HQ.  It 
was  a tough  Job.  but  someone  had  to  show 
those  Texans  that  Yankees  can  roll  a mean 
fajita. 

Of  course,  when  it  rains,  it  pours,  and 
by  the  time  this  issue  hits  the  stands,  there 
will  be  another  dozen  386s  to  review. 
We’ll  have  a look  at  them  in  our  December 
22  edition. 

This  issue  we  also  bring  you  a great 
new  utility.  DOS  2.0  made  it  possible  to 
.sort  your  files  into  subdirectories,  but  the 
tools  it  provided  for  handling  subdirector- 
ies were  just  plain  awful.  Contributing  edi- 


tor Michael  J.  Mefford  has  fixed  that  with 
this  issue’s  sensational  free  utility, 
RN.COM. 

Built  to  work  with  his  earlier  program- 
ming gem,  DR.COM  (gel  it?  DR  is  doctor, 
RN  nurse),  RN  gives  you  the  standard 
DOS  tools  but  adds  a visual  representation 
of  your  subdirectory  tree  structure,  makes 
it  a snap  to  move  from  directory  to  directo- 
ry, provides  file  counts,  and  a whole  lot 
more.  It  lets  you  hide  a subdirectory,  re- 
name it,  or  make  all  the  files  in  it  read-only 
.so  they  can’t  be  era.sed.  And  it  lets  you  re- 
move a directory  and  all  the  files  in  it  with 
one  confirmed  keypress.  You  can  make 
RN  memory  resident  and  instantaneous  or 
mn  it  as  a nonresident  program  to  avoid 
conflicts  and  save  RAM.  If  you  have  a 
hard  disk,  pul  RN  onto  it  as  quickly  as  pos- 
sible. 

Finally,  you’ll  notice  our  new  masthead 
page.  Besides  li.sting  the  staff,  the  page 
tells  you  how  to  get  in  touch  with  us  if 
you’ve  got  a new  pixxluct  or  if  you  have  a 
question  about  your  subscription.  There 
are  also  instructions  for  calling  the  PC 
Magazine  Interactive  Reader  Service. 
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A Lot  of  Perfonnance. 


to  the  company 
that  has  already 
delivered  proven 
performance.  As 
PC  Magazine 
said  when  we 
received  the 
Editor’s  Choice 
award,  "The 
Premium/286  is 
without  a doubt  the  best-looking 
and  best-performing  system 
with  a 10  MHz  rating.  Its  quality 
makes  its  price  a baigainl’ 

How  did  we  come 
up  with  such  a great 
machine?  You  might 
say  we’ve  been  work- 
ing on  the  inside  for 
the  past  six  years, 
enhancing  more  than 
2 million  PCs  with  our 
complete  line  of 
reliable,  high-quality 


enhancement  boards,  periph- 
erals and  connectivity  solutions. 
Now,  in  addition  to  making 
PCs  more  powerful,  we’re  making 
more  powerful  PCs.  And 
before  any  AST  product  is  ship- 
ped, it  must  first  meet  our  own 
strict  guidelines  for  industry 
compatibility. 

We  could  make  promises 
about  the  future  too.  But,  as  you 
can  see,  and  will  continue  to 
see  in  the  coming  months,  we’d 
rather  deliver.  Call  us  today 
(714)  863-0181  to  investigate 
the  Premium/286’s 
finer  details.  Or  fill 
out  the  coupon  to 
receive  copies  of 
AST  Premium/286 
editorial  reviews. 

AST  Premium/286. 
The  closer  you  look, 
the  better  we  perform. 

CIRCLE  124  ON  READER  SERVICE  CARD 


ilfl 


MAGAZINE 


EorroR's 

CHOKE 


Yes.  I want  to  leam  more  about  the  AST 
Premiuin/286. 


n 


□ Please  send  me  more  information, 
including  copies  of  what  the  critics  had 
to  say  about  the  AST  Premium/286. 

□ Please  have  an  AST  Representative 
call  me. 


Name. 


TMie 

Compan; 

Addirss. 


Phfme! I 

To  help  us  better  serve  you,  please  list 
the  magazine  and  issue  date  in  which 
this  ad  appeared. 


AST  Research,  Inc.  2121  Alton  Avenue, 

I Irvine.  Ca.  92714-4992  ATTN;  M.C  pc  I 
I vn«j\ 
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A Lot  Of  Promises. 


Take  a close  look  at  these  two 
machines.  At  10  MHz,  operating 
at  one  wait  state,  you  might 
believe  IBM's* Personal  System/2™ 
Model  50  is  one  of  the  fastest 
80286  computers  available.  Faa 
is,  an  InfoWorld  benchmark  test 
ranks  the  AST  Premium/286's™ 
CPU  performance  number  one. 

You  might  also  think  IBM's 
system  is  the  first  to  take 
advantage  of  powerful  multi- 
tasking operating  system  soft- 
ware. And  you'd  be  wrong  again. 
When  we  introduced  the  AST 
Premium/286  a year  ago  with 
advanced  FASISlot™  architec- 
ture, we  designed  a home  for 
Microsoft's*  MS  OS/2™  In  fact,  it 
delivers  all  zero  wait-state  mem- 
ory for  MS  OS/2. 

Of  course,  MS  OS/2  may 
not  be  available  for  a while. 
Which  is  okay,  if  you  have  an 


AST  Premium/286.  Built  into 
every  system  is  AST's  Enhanced 
Expanded  Memory  (EEMS), 
allowing  EEMS  software  such  as 
Windows™  2.0  and  DESQview™to 
multitask  existing  applications . . . 
today. 

So,  hold  on  to  any  of  your 
existing  off-the-shelf  application 


software.  As  long  as  it's  AT*- 
compatible,  it  will  run  on  the 
AST  Premium/286. 

What  can  the  competition 
offer  you  today?  Promises  for  the 
future.  We  can't  wait  that  long. 
And  neither  should  you. 

If  you  want  more  than 
promises,  make  a commitment 


Benchmark  1^  Results 

For  Selected  Performance  Comiraters 

CPU  measures  main  processor  performance  relative  to  the  6-MH2  (Model  099)  IBM  PC  AT. 
Hard  disk  performance  is  tested  for  sequential  and  random  data  access. 

SYSTEM  (80286-BASED  PCS) 

(Clock  speed  in  MHz/No.  of  watt  states) 

CPU 

Hard  Disk 

(sequential) 

Hard  Disk 

(random) 

AST  Premium/2S6  (tO/0) 

2-25 

1.41 

2.12 

IBM  PC  AT  (6/1) 

1.00 

1. 00 

1.00 

IBM  PC  XT-~286  (6/0) 

1.32 

1.33 

1.03 

IBM  PC  AT  (8/1) 

1.37 

1.17 

1.40 

IBM  PS/2  Model  50  (lO/l) 

1.71 

1.70* 

1.19* 

IBM  PS/2  Model  60  (10/1) 

1.72 

2.02 

1.67 

•With  RAM  cache:  seq.  1.92,  ran.  1.03 

Source:  InfoWorld  Hardware  Benchmark  System,  as 

published  in  InfoVNbrld  May  11,  1987 

TUrbo  Basic  introduces 
its  powerful  new  Tfelecom,  Editor 
and  Database  Toolboxes 


NEVtf! 


Tuibo  Basic*  is  the  break- 
through you’ve  been  waiting 
for.  The  same  power  we 
brought  to  Pascal  with  Turbo 
Pascal  has  now  been  applied 
to  BASIC  with  TUrbo  Basic. 

Compatible  with  BASICA,  TUrbo 
Basic  is  the  high-performance, 
high-speed  BASIC  you’d  expect 
ftom  ^rland. 

Basically,  llirbo  Basic  is 
an  you  need 

It’s  a complete  development 
environment  which  includes  an 
incredibly  6st  compiler,  an  inter- 
active editor  and  a trace  debug- 
ging system.  It  outperforms  all  its 
riv^,  and  because  it’s  compatible 
with  BASICA,  you  probably 
already  know  how  to  use  it. 

Includes  a free  MicroCalc" 
^jreadsheet  complete  with  source 
code  Onfy  $99.95! 


A teclmical  look  at  Ibrbo  Basic 

S’  Full  recursion  supported 

Standard  IEEE  floating-point  format 
Floating-point  support,  with  full 
8087  (math  co-piocessor)  integia 
tion.  Software  emulation  if  no 
8087  present 

S'  Ptogram  size  limited  only  by  avail- 
able memraty  (no  64K  limitation) 
S VGA,  CGA,  and  EGA  support 
S Access  to  local,  static,  and  global 
variables 

S Full  integration  of  the  compiler, 
editor,  and  executable  program, 
with  separate  windrrws  for  editing, 
messages,  tracing,  and  execution 
S Compile,  run-time,  and  I/O  etrors 
place  you  in  the  source  code 
where  error  occurred 
S New  long  integer  (32-bit)  data 
type 

S Full  80-bit  precision 
S Pull-down  menus 
S Full  window  management 


it  Borland  has  created 
the  most  powerful  version 
of  BASIC  ever. 

Ethan  Winer,  PC  Magazine  99 


ISelecom  Toolbox  is  a complete 
communications  package  which 
takes  advantage  of  the  built-in 
communications  capabilities  of 
BASIC — use  as  is  or  modify. 

• Pull  down  menus  and  windows 

• XMODEM  support 

• VT  100  termini  emulation 

• Captures  text  to  disk  or  printer 

• PhoneBook  file 

• 500, 1200,  2400  baud  support 

• Supports  script  files 

• Fast  screen  I/O 

• Supports  most  of  XTalk’s 
command  set 

• Manual  dial  and  redial  options 

Use  Telecom  Tbolbox  to  embed 

communications  capabilities  into 
your  own  programs  and/or  build 
your  own  communications  pack- 
age. Source  code  included  for 
all  Toolbox  code  and  sample 
programs.  Onfy  $99.95 f 


For  the  dealer  nearest  you  ot  to  order  by  i^one  call 
(800)  255-8008 
In  CA  (800)  742-1133  In  Cliuda  (800)  237-1136 


BORLAND 

iNJEHNAllONAl 


SUMMER  BREAK  SPECIAL: 
Buy  Turbo  Basic  and  get  a 
FREE  product.  See  your 
dealer  for  details! 


Database  Ibolbox  means  that 
you  don’t  have  to  reinvent  the 
wheel  each  time  you  write  new 
llirbo  Basic  database  programs. 
“Ttainer”  shows  you  how  B+ 
trees  wc^k.  (Simply  key  in 
sample  reccxds  and  you’ll  see 
your  index  being  built) 

Of  llirbo  Access  instantly  locates, 
inserts  or  deletes  records  in  a 
database— using  B+  trees. 
lUfbo  Sort  sorts  data  on  single 
items  or  on  multiple  keys  and 
festtures  virtual  memory 
management  for  sorting  large 
data  files. 

Source  code  included 

Onfy  $99.95! 


Editor  Toolbox  is  all  you  need 
to  build  >^ur  own  text  editor  or 
wcM'd  processor.  Includes  source 
code  for  two  sample  editors. 

First  Editor  is  a complete  editor 
ready  to  include  in  your  programs, 
complete  with  windows,  block 
commands  and  memory-mapped 
screen  routines. 

MicroStar’  is  a full  blown  text 
editor  with  a complete  pull-down 
menu  user  interface,  and  gives  you 

• Wxdwrap 

• Undo  last  change 

• Auto-Indent 

• Find  and  Find/Replace  with  options 

• Set  left/right  margins 

• Block  mark,  move  and  copy 

• Tab,  insert,  oversirike  modes,  line 
center  etc. 

Includes  source  code. 

Onfy  $99.95!  bhuia 


H€3<iStart  Operating  ©l987Vendej<Pacif<lnc 

•j^ ' irvirdrimenl  mskes  both 
r<^iceand^periencedusef 
5^’  f.v  more  productive 


2.  fHly  IBMXT compatible 
with  dual-speed  8 MhU  8C88-2 
processor,  512K  RAM 
(expands  to  768K) 


3. 3-in-one  CGA/Hercules/ 
monochrome  graphics 

4.  Choice  of  high-quality 
RGB  color  or  monochrome 
monitor  with  tilt/swr/el  base 

5.  Parallel,  serial,  mouse, 
hght-pen  and  two  game  ports 

6.  Oock/cafendar 
with  battery  backup 

7 CkjalBVd"  drives,  7 slots, 
hefty  135W  pcwer  suf^y 

8.  Contemporary  small-footprint 
design  fits  anywhere 

9.  Advanced  AF-style 
sculptured  8A-key  keyboard 


\0.  MS-DOS  32. 

0/1/ BASK^  KKluded 

11 . $500  software  package 
award-wmnmg  interactive 
traming.  word  processing, 
database,  spreadsheet, 
plus  pop-up  programs 

Full  year  limited 
warranty  on  parts 
and  labor,  toll-free 
user  hotline 

Extended  warranty, 
on-s/te  installation  and 
servxxavailatAe 


The  followng  trademarks  of  carnparaes  indicated 

hekiStaf  t Vende*  Pacific  inc . IBM.  XT  AT.  Wemational  Bus^ess  Machwies  Corp, 
DOS,  GW  BASIC  Mtcrosoll.  he..  Hercules.  Hercules  Computer  Technology 


CIRCLE  248  ON  READER  SERVICE  CARD 


Professional 
Image  Board 


12  MH?  Muliifuiution  Ciird 


AimMJE  TO  THE 
I\EXT  LEVEL 


ATI-386 

The  ATI-386  AT  board  is  a high-performance  system  board  that  provides 
the  primary  eiements  for  building  advanced  personal  computers.  The 
board  is  functionally  compatible  with  the  system  board  in  the  IBM  AT. 
However,  it  contains  an  80386  microprocessor,  32-bit  access  to  data  and 
other  features  that  give  it  over  twice  the  performance  of  an  8MHz  IBM  AT. 

Other  features  include  downward  compatibility  with  IBM  8 MHz  AT.  one 
MByte  32-bit  on-board  memory  expandable  to  16  MByte,  a socket  for  the 
Intel  60387  math  co-processor  and  more. 

ATI-386-64 

The  ATI-386/64  Board  features  the  same  specifications  as  the  ATI-386  AT 
board  as  well  as  on-board  64  KByte  cache  memory,  cacheable  to  a full  16 
MByte  memory  space  to  achieve  nearly  zero-wait  state  operation  at  full 
speed. 

ATI-6/12  System  286 

The  ATI  System  286-12  runs  at  an  amazing  speed  of  12MHz.  That's  20% 
faster  than  the  IBM*  Personal  System  2 50/60. 

And  to  protect  your  existing  investment,  we've  built-in  a normal-speed 
mode  as  well.  A few  simple  keystrokes  will  switch  you  to  6MHz  operation 
mode,  when  necessary. 

Combine  the  ATI  System  266-1 2 with  our  MegaQraph  Plus  EGA  board  to 
get  superb  graphics  performance.  Or  expand  your  system's  main  memory 
with  the  ATI  Multifunction  card.  Expand  from  single-user  to  multi-user 
system  with  up  to  five  disk  drive  slots  and  eight  expansion  slots.  6/8  & 6/10 
MHz  systems  also  available.  CIRCLE  265  ON  READER  SERVICE  CARD 


12  MHz  Multifunction  Card 

Our  versatile  multifunction  card  features  a system  bus  of  12MH2.  Sockets 
on  board  to  handle  up  to  2.5  MBytes  of  memory,  one  serial  port,  one 
parallel  port,  one  game  port.  Optional  second  serial  port  available. 

Professional  Image  Board 

The  new  Professional  Image  Board  is  a PC  board  which  allows  an  ordinary 
home  video  camera  (color  or  black-and-white)  to  be  plugged  into  an  IBM 
PC/XT/AT  personal  computers  or  IBM  compatibles.  Now,  live,  fast  action 
scenes  can  be  instantly  captured  in  full  color  and  frozen.  The  frozen 
pictures  can  be  stored  on  a floppy  or  hard  disk.  The  frozen  pictures  can 
also  be  transmitted  to  any  remote  computer  in  the  world  via  modem  or 
network. 

ATromcs 

International  Inc. 

ISSOMcCandlessDr.  Milpitas  CA.  95035  USA 
(408)942-8344  TLX:  510.600-6093  FAX:  (408)  942-1674 


Southern  California  Contact:  CNT  Marketing 

16580  Harbor  Blvd.,  Ste.  J.  Fountain  Valley.  CA  92780  (714)  839-3724 


IBM  & ATronIcs  are  trademarks  of  their  respective  companies. 


■ COVER  STORY  ■ WINN  L.  ROSCH 


HEAVY 

ETAL 


386s  Weigh  In 


If  personal  computers  based  on  Intel's 
80386  microprocessor  had  feet,  they’d 
make  the  Sea  of  Galilee  their  walkway. 
Anyplace  computers  are  discussed,  the 
386s  have  been  praised  almost  to  the  point 
of  being  canoni^. 

Indeed,  the  litany  of  their  virtues  is 
lengthy:  80386-based  PCs  just  start  to 
stretch  their  legs  at  a clock  speed  of  16 
MHz  long  after  other  machines  have  run 
out  of  gas.  They  shuffle  data  4 bytes  at  a 
time,  deal  directly  with  4 full  gigabytes, 
and  can  pretend  64  terabytes  (th^’s  tril- 
lions of  bytes)  are  their  own.  And  they 
need  not  bother  with  the  bane  of  eveiy  pro- 
grammer, the  64K  segment  limit  suffered 
by  previous  PCs. 

The  differences  between  the  8088-  and 
80286-based  machines  of  yesteryear  and 
those  driven  by  the  80386  are  both  quanti- 
tative and  qualitative.  Unlike  the  8088,  the 
80386  was  designed  from  the  beginning  to 
run  MS-DOS — but  not  just  one  applica- 


tion at  a time.  Inherent  in  its  275,000  tran- 
sistors, the  80386  microprocessor  has 
hardware  multitasking  capabilities.  It  can 
run  several  DOS  and  non-DOS  applica- 
tions concurrently  and  never  lose  a byte. 

The  80386  is  Intel’s  first  mainstream 
offering  that  can  both  operate  with  huge 
contiguous  fields  of  data  and  slice  itself  up 
into  multiple  8086  sessions.  On  the  one 
hand,  its  architecture  can  mimic  the  cream 
of  today’s  mini-  and  mainlrame  computers 
with  vast  virgin  teiritoiy  in  which  huge 
programs  can  unfold.  On  the  other,  it  can 
duplicate  the  efforts  of  more  than  half  a 
dozen  ordinary  PCs,  all  running  in  one  box 
simultaneously. 

Total  everything  up  and  you  have  the 
power  user’s  dream  come  true.  The  poten- 
tial performaiKe  of  the  80386  chip — 3 to  4 
million  floating-point  operations  per  sec- 
ond (or  MIPS)— puts  computers  based  on 
it  in  the  same  class  as  larger  VAX  mini- 
computers. That’s  power  enough  for  com- 


Ajier  a year  of  hype,  the  386s 
are  here  in  force.  And  they’re  just  as  fast  and 
powerful  as  you  thought  they’d  be. 
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■ 386  COMPUTERS 


A CLOSER  LOOK  AT  THE 
SUPERCHIP 


The  80386  microprocessor  has  more 
going  for  it  than  just  32  bits.  Its 
unique  architecture  marks  machines 
made  from  it  as  mightier  than  most  mini- 
computers while  lightening  the  load  on 
programmers. 

The  heart  of  any  microprocessor  is  its 
registers,  where  actual  computations 
take  place.  Previous  PC  microprocessors 
from  the  8088  to  80286  have  used  16-bit 
registers;  eight  registers  of  the  80386  are 
double  that  width,  so  they  can  work  with 
twice  the  information  in  the  same  time. 

In  addition,  these  registers  can  func- 
tion as  pairs  of  16-bit  registers  to  copy 
perfectly  the  commands  of  earlier  pro- 
cessors. Further,  four  of  the  80386  regis- 
ters can  be  manipulated  8 bits  at  a time, 
taking  such  compatibility  down  to  the 
basest  level. 

Besides  having  a 32-bit  data  path,  the 
80386  has  32  bits  of  addressing  so  it  can 
directly  manipulate  2^^  bytes  of  memory, 
a total  of  4 gigabytes.  In  addition,  it  is  de- 
signed to  handle  virtual  memory — that 
is,  it  can  swap  bytes  from  RAM  to  disk  to 
make  programs  think  it  has  more  RAM  at 
its  disposal  than  really  exists — up  to  64 
terabytes,  or  64  trillion  (2^  bytes. 

The  80386  does  not  manage  this  virtu- 
al memory  by  itself.  It  must  work  togeth- 
er with  a disk  operating  system,  which, 
in  turn,  must  be  written  to  take  advantage 
of  this  feature. 

Incorporated  into  the  design  of  the 
80386  is  a feature  called  pipelining, 
which  allows  different  internal  modules 
of  the  chip  to  operate  concurrently  to 
speed  up  its  operations  further.  For  in- 
stance, a special  prefetch  cache  allows 
the  microprocessor  to  hold  12  bytes  of 
memory  (such  as  the  next  three  32-bit  in- 
structions) in  a special  buffer  that  makes 


the  code  almost  instantly  available.  This 
pipelining  also  allows  the  80386  chip  to 
address  memory  at  the  same  time  as  it  is 
executing  an  instruction. 

Just  as  with  the  earlier  80286,  which 
had  two  operating  modes,  real  and  pro- 
tected, the  80386  has  three  modes.  The 
first  two  are  the  same  as  those  of  the 
80286,  and  the  third  is  “virtual  86” 
mode  in  which  the  80386  can  act  like  one 
or  more  8086  chips  (or  PCs  based  on 
them)  that  are  independent  and  isolated 
from  one  another. 

In  addition,  the  80386  has  many  inter- 
nal features  that  facilitate  multitasking 
operations,  including  four  levels  of  privi- 
lege, privileged  instmctions,  a system  of 
access  rights,  and  the  ability  to  segment 
tasks. 

Unlike  other  Intel  chips  that  break 
their  address  ranges  into  fixed  segments, 
the  80386  allows  dynamic  segmenting 
unbound  by  the  64K-byte  limit  of  the 
8086  and  80286.  Segments  for  the  80386 
can  be  as  large  as  4 gigabytes  or  as  small 
as  a few  bytes. 

Most  importantly,  the  instruction  set 
of  the  80386  is  a superset  of  that  of  the 
80286,  so  older  code  will  run  on  the  chip 
without  a hitch.  It  also  has  its  own  power- 
ful 32-bit  instruction  set. 

All  of  these  features  are  implemented 
with  a special  low-power,  high-speed 
fabrication  process  called  CHMOS, 
which  helps  tire  chip  achieve  its  12.5-  or 
16-MHz  internal  clock  speed. 

The  net  result  of  the  combination  of 
all  of  these  features  is  that  the  80386  does 
a whole  lot  more  than  its  predecessor  did, 
and  it  does  it  better  and  faster.  So  much 
so,  in  fact,  that  most  PC  users  may  not 
discover  its  true  power  for  the  next  cou- 
ple of  years. — ^Wiiin  L.  Rosch 


puter-aided  design,  desktop  publishing, 
statistical  analysis,  and  real-time  3-D  ani- 
mation— let  alone  such  mundane  chores  as 
manipulating  spreadsheets,  sorting 
throu^  databases,  and  processing  words. 
The  80386-based  PC  truly  puts  mainframe 
power  on  your  desktop . 

Buy  one  of  today’s  many  80386-based 
PCs,  however,  and  you  may  be  disap- 
pointed. It  probably  won’t  be  as  fast  as  all 
the  hoopla  has  led  you  to  believe.  And  all 
those  revered  multitasking  features,  for  the 
most  part,  lie  dormant. 

Perhaps  that’s  to  be  expected.  No  mere 
machine  could  live  up  to  the  miracles  at- 
tributed to  the  first  of  the  80386-based 
PCs.  Like  saints,  these  machines  may  be 
appreciated  only  in  retrospect. 

In  truth,  the  weakness  of  the  80386  chip 
and  computers  based  on  it  are  the  same  as 
those  of  any  other  new  chip.  The  80386- 
based  PCs  are  still  machines  ahead  of  their 
time.  The  world  still  lacks  software  that 
can  take  advantage  of  all  their  intrinsic 
power. 

fflORT  STEP  When  confronted  with 
existing  DOS  applications,  the  perfor- 
mance of  the  80386-based  PC  is  simply 
shocking,  erring  in  the  direction  of  unfril- 
filled  expectations.  While  the  generational 
step  from  the  8088  to  the  80286 — led  by 
IBM’s  introduction  of  the  PC  AT — boost- 
ed system  performance  by  more  than  a fac- 
tor of  five,  the  improvement  won  by  the 
much-heralded  80386  amounts  to  little 
more  than  twofold  at  best.  At  first  glance, 
the  supposed  quantum  leap  afforded  by  the 
80386  microprocessor  is  just  another  ordi- 
nary step. 

The  crux  of  the  problem  is  in  the  operat- 
ing system:  DOS  uses  the  16-bit  instruc- 
tion set  of  the  8088,  8086,  and  80286. 
When  the  80386  is  confronted  with  16-bit 
instructions,  it  operates  just  like  one  of  the 
earlier  chips,  matching  the  AT’s  80286, 
instruction  for  instruction. 

Even  though  DOS  caruiot  take  advan- 
tage of  the  full  32-bit  instruction  set  of  the 
80386,  the  new  chip  is  designed  for  high 
operating  speeds.  So  with  16-bit  instruc- 
tions executing  at  16  MHz  (everyone 
seems  to  have  ignored  the  12.5-MHz  ver- 
sion of  the  80386  that  Intel  has  also  an- 
nounced), the  80386  will  cmnch  through 
numbers  twice  as  fast  as  an  AT. 


Upcoming  versions  of  the  80386  chip 
will  extend  its  top  speed  to  20  MHz  and 
possibly  24,  all  with  commensurate  per- 
formance improvements. 

As  a consequence,  even  with  new  com- 


puters based  on  it  flooding  the  market,  the 
80386  remains  a microprocessor  of  possi- 
bilities. Today  all  it  seems  to  grant  the  sys- 
tems using  it  is  the  very  visible  and  valu- 
able benefit  of  speed. 
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NEW  COPROCESSORS  FOR 
A NEW  ERA 

A coprocessor  is  aptly  named.  A co-  ware  you  plan  on  using  is  written  to  take 
hort,  companion,  and  coconspirator  advantage  of  a numeric  coprocessor, 
of  the  microprocessor,  the  coprocessor  is  The  80386  microprocessor  is  compat- 

designed  to  handle  specialized  duties  ibie  with  both  the  80287  and  80387  nu- 
with  the  utmost  dispatch.  meric  coprocessor  chips,  and  the  new 

Unlike  the  microprocessor,  which  is  80387  is  generally  compatible  with  the 
designed  to  be  a general-purpose  device,  instructions  used  by  80287.  Both  co- 
the  coprocessor  is  optimized  for  one  par-  processors,  for  instance,  have  80-bit  reg- 
ticular  task,  such  as  crunching  numbers  isters  to  handle  their  trtathematic  opeta- 
or  drawing  pictures.  This  specialization  tions.  Either  of  the  two  chips  can  execute 
earns  the  coprocessor  a high  speed  rat-  coprocessor  code  of  most  of  today’s 
ing.  Once  equipped  with  a coprocessor,  a DOS  applications, 
computer  can  complete  its  job  much  fast-  Although  the  two  chips  operate  simi- 

er  than  it  could  with  an  ordinary  micro-  larly,  they  are  not  directly  compatible, 
processor  alone.  An  80387  won’t  fit  into  an  80287  socket, 

In  general,  coprocessors  use  their  and  vice  versa.  When  adding  a coproces- 
own  microcode  instructions  (passed  to  sor,  you  must  use  the  chip  that  the  com- 
them  through  the  main  processor),  oper-  puter  was  designed  for. 
ate  independently  of  the  main  processor.  Most  early  80386-based  PCs  were  de- 

aixl  only  share  raw  data  and  results  with  signed  for  use  with  the  80287  coproces- 
the  main  processor.  sor,  primarily  because  that  chip  was 

Probably  most  famous  is  the  numeric  available  and  the  80387  was  not.  In  addi- 
coprocessor,  and  the  most  popular  of  tion,  80287  chips,  priced  between  $295 
these  in  the  Intel  family  are  the  8087,  and  $490,  are  cheaper  than  their  80387 
80287,  and  80387.  These  chips  are  de-  rivals. 

signed  to  carry  out  floating-point  mathe-  In  the  80386  environment,  however, 
matical  operations  very  quickly.  the  80387  coprocessor  is  the  best — and 

A numeric  coprocessor  best  speeds  up  speediest — choice.  The  two  chips  were 
programs  that  rely  on  many  mathematic  designed  to  work  together,  and  the  80387 
calculations.  Hardly  coincidentally,  handles  the  same  high  speeds  as  the 
these  applications  are  generally  those  that  80386,  up  to  16  MHz  currently, 
make  the  best  use  of  an  80386  compu-  The  80287  comes  in  several  speed  rat- 

ter— for  instance,  CAD,  desktop  pub-  ings,fromS  to  I2MHz,  withfasterchips 
fishing,  high-resolution  graphics,  and  being  more  expensive.  In  any  computer, 
scientific  calculations.  the  coprocessor  you  install  must  have  a 

The  performance  improvement  won  speed  rating  as  high  or  higher  than  the 
by  adding  a coprocessor  to  an  80386  sys-  clock  frequency  the  computer  circuitry 
tern  is  so  great  and  the  cost  so  tKiminal  uses  for  driving  the  coprocessor  chip, 
(even  at  $795  for  a coprocessor  chip)  that  Usually,  this  fioquency  is  different  from 
not  adding  a coprocessor  is  often  fool-  that  clock  frequency  used  by  the  main 
ish — provided,  of  course,  that  the  soft-  microprocessor. — ^Winn  L.  Rosch 


A little  further  into  the  future,  however, 
new  software  will  latch  on  to  another  of  the 
powers  of  the  80386;  multitasking.  The 
80386  makes  easy  what  programmers 
have  wracked  their  brains  trying  to  accom- 
plish for  the  last  five  years — doing  more 
than  one  thing  at  a time  on  an  MS-DOS 
personal  computer.  The  80386  makes  that 
kind  of  programming  child’s  play — at 
least  for  children  with  experience  in  as- 
sembly language  prograiruning. 

When  the  80386  handles  multiple  DOS 
applications,  each  one  is  isolated  and 
won’t  Intrude  on  the  others,  yet  all  tasks 
can  share  the  same  resources  and  files.  Be- 
cause this  feature  is  implemented  in  hard- 
ware, the  programmer  doesn’t  have  to  fret 
about  the  details. 

In  the  more  distant  future,  new  operat- 
ing systems  (should  they  ever  become  real- 
ity) will  turn  the  desktop  80386  (and  the 
desktop  80286  as  well)  into  a scaled-down 
mainframe,  able  to  handle  the  same  appli- 
cations with  agility. 

SPEED  KILLS  The  first  80386-based 
PC,  the  Compaq  Deskpro  386,  was  an- 
nounced in  September  1986,  but  most 
manufacturers  have  only  recently  released 
machines  that  use  the  chip.  The  reason  is 
not  that  computer  makers  doubt  the  superi- 
ority of  PCs  based  on  the  80386  but  that 
developing  such  systems  is  fraught  with 
difficulties. 

The  biggest  problems  inherent  in  de- 
signing a computer  based  on  the  80386  re- 
volve around  the  high  speed  at  which  the 
chip  operates.  A 32-bit  microprocessor 
running  at  16  MHz  demands  more  speed 
than  most  memory  chips  are  able  to  han- 
dle. As  a result,  the  80386  often  has  to  stop 
and  wait  for  the  memory  to  catch  up. 
These  wait  states  eat  away  at  the  perfor- 
mance the  fast  clock  speed  is  supposed  to 
achieve. 

The  current  crop  of  80386-based  PCs 
embody  several  design  techniques  to 
match  memory  to  microprocessor.  Adding 
wait  states  is  the  most  straightforward 
method  and  represents  the  technique  used 
by  all  the  manufacturers  in  this  group  with 
the  exception  of  Acer,  Chicago  Computer 
Connection,  and  PC’s  Limited. 

Another  technique  is  the  brute  force 
method — simply  upgrading  all  of  the 
RAM  in  the  system  so  that  it  can  handle  the 


quick  pulse  of  the  80386  without  wait 
states.  So  far,  only  PC’s  Limited  has  opted 
for  this  strategy,  equipping  all  of  its  sys- 
tems with  nothing  but  high-speed  static 
RAM,  at  a cost  per  byte  roughly  double 
that  of  the  more-common  (and  slower)  dy- 
namic RAM. 


Instead  of  filling  its  whole  machine 
with  fast  static  RAM,  Compaq  opted  for  a 
different  kind  of  memory  in  its  Deskpro 
386.  Compaq  used  static-column  dynamic 
RAM,  which  divides  memory  into  2K 
pages  that  each  work  like  purely  static 
RAM.  Afterthefirst  access  to  a page,  sub- 
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■ 386  COMPUTERS 


80386-Based  PCs:  Summary  of  Features 

(Products  listadinascsndingbasspdoeorder) 


Base 

price 

RAM 

Floppy 

Bisk  drives 

Hard  Clock/ 

diskdrives  selendsr 

Settwere 

Monitor 

Ports 

$lots 

Povrar 

supply 

(watts) 

Resat 

kty 

Keyboard 

style 

ALR99VZ 

Advanced  Logic 
RMMfOhInc. 

S1 .990 

2 Mbytes  1 1.2-Mbyte 

None 

• 

None 

o 

1 serial. 

1 parallel 

2 32-bit 
416-bit 

2 8-bit 

200 

0 

IBM 

Enhanced 

Tkndy4000 

Tandy  Corp. 

$2,599 

1 Mbyte 

1 1.4-Mbyte 

None 

• 

DOS,  GW-BASIC. 
Personal  Desk- 
mate.  The  Monitor 

O 

1 serial. 

1 parallel 

1 32-bit 
616-btt 

192 

• 

IBM 

Enhanced 

, CCC-3MC 
: CNcagoCompuier 
t Oonnacdon 

S2,995 

1Mbyte 

1 1.2-Mbyts 

None 

• 

Hone 

O 

1 aerial. 

IptralM 

132-bit 

S16-bit 

2$-bit 

200 

• 

OriQlnei 

AT 

■'1 

PC  Dtacount 

Noble  386 

PC  Discount 

S2.999 

512K 

1 360K 

20-Mbyte 

• 

MS-DOS  3.1 

• 

1 serial. 

1 parallel 

1 32-bit 
316-bit 
28-bit 

220 

o 

IBM 

Enhanced 

CCI8T/3M 
. Corapular 
i CMMsInc. 

S3.19S 

640K 

1 1.2-Mbyte 

40-Mbyte 

• 

None 

• 

Zstilal. 

Ipanitel 

132-Mt 

31S-M 

3IMiH 

200 

• 

IBM 

Enhanced 

Acer  1100 

Acer  lechnologies 
Corp. 

$3,995 

1 Mbyte 

1 1.2-Mbyte 

40-Mbyte 

• 

MS-DOS  3.2, 
GW-BASIC 

o 

2 serial. 

1 parallel 

1 32-bit 
516-bit 
28-bit 

196 

• 

IBM 

Enhanced 

Littf  PjnHal 

S4,09S 

S12K 

1 1.2-Mbyts 

40-Mbyte 

• 

MS-DOS3.2. 

otexcaPiiny 

• 

leertal. 

1 pMatM 

232-blt 

416-blt 

192 

• . 

m .: 

Laser  OiglM 

Kaypro  386 

Kaypro  Corp. 

$4,495 

512K 

1 1.2-Mbyte 

None 

• 

MS-DOS  3.2. 

GW-BASIC. 

Speedstor 

0 

1 serial. 

1 parallel 

232-bit 

416-bit 

28-bit 

215 

0 

IBM 

Enhanced 

inTHPC^LMIad 

i PCbUmliad 

$4,499 

1Mbyte 

1 1.2-Mbyte 

40-Mbyte 

• 

None 

• 

2 serial. 

2paniM 

132-bit 

516-bit 

26-bil 

200 

• 

■».... 

-- 

[T^  Compaq 
LjL!3Dealm386 
Compaq  Computer 
Corp. 

$6,499 

1 Mbyte 

1 1.2-Mbyte 

40-Mbyte 

• 

None 

o 

1 serial, 

1 parallel 

1 32-bit 
416-bit 
38-bit 

192 

o 

IBM 

Enhanced 

CorruaSM 

$6,595 

512K 

1 1.2-Mbyte 

Norn 

• 

None 

o 

IstiW, 

232-M 

4164i| 

28-bft 

2M 

• 

CormaOymmi 

Inc. 

1 parallel 

rrri  IBM  Personal 
UiS  System/2 
Model  80 

IBM  C^. 

$6,995 

1Mbyte 

1 1. 44-Mbyte 

44-Mbyle 

• 

None 

o 

1 serial, 

1 parallel, 

1 mouse.  1 video 

332-btt 

816-bjt 

225 

o 

IBM 

Enhanced 

— iTKScales  EdNorS  Choice  6 

— VSs 

O— No 

sequent  accesses  to  that  same  memory 
page  can  be  made  without  wait  states. 
Most  programs  execute  within  a 2K  page, 
so  overall  system  performance  is  boosted 
to  near  what  it  would  be  if  system  RAM 
were  entirely  static. 

Tandy  and  Acer  Technologies  opt  for  a 
technique  called  memory  interleaving. 
When  Tandy’s  Model  4000  is  equipped 
with  1 megabyte  of  RAM,  it  operates  con- 
ventionally by  adding  wait  states.  When 
the  Model  4000  is  equipped  with  2 mega- 
bytes of  dynamic  RAM,  however,  its 
memory  accesses  alternate  between  banks 
of  chips,  interleaving  the  requests  for  data, 
so  no  wait  states  are  required  and  perfor- 
mance increases.  Acer  accomplishes  the 
same  interleaving  with  1 megabyte  of 
memory  by  using  4-  by  64-kilobit  chips. 


Bad  vibes  Another  speed-related 
problem  faced  by  designers  of  systems 
based  on  the  80386  is  radio  frequency  in- 
terference. The  higher  a computer’s  clock 
frequency,  the  harder  it  is  to  contain  its  ra- 
diation inside  the  computer's  case  and  the 
more  difficult  it  becomes  to  make  the  com- 
puter pass  Federal  Communications  Com- 
mission emission  requirements.  All  com- 
puters must  be  certified  by  the  FCC  if  they 
are  to  be  sold. 

The  FCC  grades  equipment  in  two  cate- 
gories: Class  A,  which  applies  to  business 
equipment  and  is  the  less  stringent  classifi- 
cation; and  Class  B,  which  applies  to  de- 
vices used  in  the  home  and  is  the  stricter 
standard.  While  most  personal  computers 
now  are  Class  B rated,  the  majority  of  the 
latest  80386-based  PCs  meet  only  the 


Class  A emission  level.  Among  the  com- 
puters reviewed  here,  only  three— the 
Acer  1 100,  the  Kaypro  386  Model  E,  and 
the  PC’s  Limited  386-16 — have  Class  B 
certification. 

Even  getting  to  the  Class  A standard 
with  16-MHz  operation  has  proved  chal- 
lenging. (The  clock  signals  inside  a 16- 
MHz  computer  are  actually  32  MHz  be- 
cause the  80386  chip  itself  divides  the 
incoming  clock  speed  in  half  to  achieve  its 
rated  speed.)  Many  of  the  computers  re- 
viewed here  had  every  chassis  opening 
larger  than  a pencil-width  plugged  with 
metal  to  keep  the  interference  inside  the 
case. 

In  fact,  several  of  the  machines  exam- 
ined here  bore  no  FCC  approval  sticker 
and  certification  number.  Until  they 
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CONRGURATION  TESTED 


SPECIFICATIOliS 
Clock  Controller 


32-btt 


OTHER 


BIOS 


Coafttorottow 


CfOkA  carO 

(MHi)  kaidles 


IBM  EGA 
RAM  ehipt  compatlMo 


Warraaty 


$5,088 

AO-MbytthtrdtfiskBrivt. 

E6At)nrtim 

16 

issrr 

drives 

Proprietary 

slol 

80287. 

60367 

ORAM 

• 

1 year 

Ptwenix 

J5.997 

40'Mbyte  hard  disk  drive. 

EGA  system 

16 

2 floppy  disk 
drives 

Proprietary 

slot 

80387 

DRAM 

• 

90  days  limited 

Phoenix 

83,873 

404lbytthirttfisfc  drive, 
anber  monttor/eanl 

16 

z nard  oisk 
drives 

Moriwfboard 

80287 

DRAM 

• 

1 year  limited 

Plioenix 

$8,139 

20*Mbyte  hard  disk  drive, 

1.2*Mbyte  floppy  disk  drive 

16 

1 haftfdisk 
drive 

Proprietary 

slot 

80387 

DRAM 

• 

1 year 

Phoenix 

.-.$3,695 

404lllwle  hard  disk  drive. 
SIttvteRAM 

14.2 

2floppyand 

2 hart  disk 
drives 

Proprietary 

slot 

80287 

DRAM 

• 

1 year  llmitgd 

Pliomix 

$4,895 

40*Mbyte  hard  disk  drive, 

EGA  monitor 

16 

1 floppy  and 

1 hard  disk 
drive 

Proprietary 

slot 

80287, 

80387 

ORAM 

• 

1 year  limited 

Award  Software 

$5,508 

40-Mi)rte  hard  diefc  drive. 

EM  monitor, 

M287eoprooessor 

10 

znaniosi 

drives 

PropctMify 

riot 

I 

80287 

Static  and 
DRAM 

• 

1 year  limited 

Phoenix 

$6,715 

40-Mbyle  hard  disk  drive, 

EGA  monitor 

16 

2 floppy  and 

2 hard  disk 
drives 

Proprietary 

slot 

80387 

ORAM 

• 

1 year  limited 

Phoenix 

18.499 

40-Mbyte  hard  diek  drive. 

EGA  monitor 

16 

SltOMyand 

2 tanTtOsk 
dibas 

Proprietary  I 
slot  I 

80287 

Static 

• 

1 year  limited 

PC’s  Limited 

$7,897 

40-Mbyte  hard  disk  drive, 

EGA  monitor 

16 

4 half-height 
devices 

Proprietary 

slot 

80387 

Static- 

column 

ORAM 

• 

1 year 

Compaq 

$15,075 

70-Mbyle  hard  diefc  drive.  380Kfloooy  16 

Proprietary 

80387 

DRAM 

• 

1 year 

Corvus 

disk  drive,  2-Mbyte  RAM  expansion 
card,  ta^  cartrioBs  backup  system 

2hiradisli 

dfhn 

slot 

i 

$9,275 

70-Mbyte  hard  diskdrive. 

2-Mb^e  floppy  disk  drive.  12-inch 
VGA  monitor,  mouse.  DOS  3.3 

16 

3 floppy  and 

2 hard  disk 
drives 

Proprietary 
slot  (Micro 
Channel) 

80387 

DRAM 

• 

1 year 

IBM 

achieve  such  certification,  this  equipment 
cannot  be  legally  sold. 

CROWDED  BUS  Computers  based  on 
the  80386  microprocessor  are  different 
from  all  previous  PCs  in  another  way.  The 
386  PCs  were  designed  without  the  guid- 
ance of  a previous  IBM  model  to  lead  the 
way.  Although  all  of  these  machines  copy 
the  vital  elements  of  the  AT,  including  us- 
ing its  16-bit  bus  for  most  of  their  expan- 
sion slots,  they  had  no  such  prototype  to 
duplicate  for  their  32-bit  memory  expan- 
sion area. 

As  a consequence,  nearly  every  manu- 
facturer of  80386-based  PCs  has  designed 
its  own  32-bit  expansion  bus  and,  with  one 
exception,  32-bit  boards  from  these  com- 
puter models  will  not  be  compatible  with 


those  of  any  other  model.  A Compaq 
board  will  not  fit  in  a Tandy  or  PC’s  Limit- 
ed, notwithstanding  that  all  three  comput- 
ers are  made  in  Texas. 

The  exceptions  are  those  that  use  an  In- 
tel-designed proprietary  32-bit  expansion 
bus.  Several  manufacturers  of  80386- 
based  PCs  follow  this  standard — and  with 
one  very  good  reason.  All  of  these  sup- 
posed computer  makers  base  their  prod- 
ucts on  a system  board  that  is  sold  to 
OEMs  (Original  Equipment  Manufactur- 
ers) already  complete — designed  and 
manufacture  as  a piece  by  Intel.  Because 
these  computers  all  use  the  system  board, 
they  are  essentially  the  same  computer  un- 
der the  skin  and  naturally  accept  the  same 
32-bit  expansion  boards. 

The  Intel  board  holds  one  big  benefit 


for  the  manufacturers — it  helps  them  cre- 
ate instant  computers.  About  the  only  ex- 
pertise needed  to  make  a computer  from  it 
is  the  ability  to  turn  a screwdriver.  Even 
famous-name  manufacturers,  such  as 
Kaypro,  have  opted  for  the  quick  results 
won  by  using  the  off-the-shelf  system 
board.  Others  include  Laser  Digital,  Cor- 
vus,  and  PC  Discount. 

For  you,  as  an  end  user,  the  lack  of  a 
standard  32-bit  bus  is  not  yet  an  issue.  No 
standard  expansion  board  currently  makes 
use  of  a 32-bit  data  path.  The  only  expan- 
sion that  you're  likely  to  require  with  32- 
bil  architecture  is  adding  memory.  All 
manufacturers  of  80386-based  PCs  offer 
their  own  memory  expansion  boards  that 
take  advantage  of  32-bit  architecture. 

Certainly  this  situation  may  change,  but 
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BUG  LEADS  TO  80386  SHORTAGE 


Odds  are  that  you'll  have  more  than 
the  usual  amount  of  difficulty  fmd- 
ing  an  80386  computer  to  buy.  The  prob- 
lem is  not  a lack  of  announced  models  or 
too  few  manufacturers  making  the  ma- 
chines, but  a severe  chip  shortage. 

Just  as  Intel  was  ramping  up  its  supply 
to  meet  a demand  estimated  between 
500,000  and  a million  chips  this  year 
alone,  word  leaked  out  about  a particu- 
larly insidious  and  transitory  bug  that  af- 
flicts perhaps  as  many  as  60  percent  of 
the  80386  chips  shipped  from  Intel  be- 
fore April  14. 

Intel  has  taken  preventive  action  since 
then,  checking  all  outbound  chips  for  the 
bug  and  even  redesigning  the  80386  chip 
itself.  However,  any  such  redesign  takes 
time  (as  does  testing).  As  a result,  the 
flow  of  high-performance  silicon  from 
Intel  virtually  dried  up  earlier  this  sum- 
mer, and  high-volume  deliveries  of  the 
exciting  chip  are  not  expected  until  later 
this  year.  The  unexpected  redevelopment 
work  has  also  delayed  the  marketing  of 
the  already  announced  20-MHz  version 
of  the  80386. 


Most  people  won’t  be  bothered  by  the 
bug  that  may  afflict  early  80386s.  Ac- 
cording to  Intel,  only  1 percent  of  the  ail- 
ing 80386  chips  demonstrate  any  prob- 
lem when  using  16-bit  instructions. 
DOS,  of  course,  uses  only  16-bit  instruc- 
tions. 

The  problem  may  occur  in  as  many  as 
60  percent  of  the  early  chips  when  they 
execute  32-bit  instructions  to  multiply.  In 
other  words,  any  given  80386-based 
computer  may  work  fme  while  the  IX)S 
standard  prevails  but  give  erroneous  an- 
swers when  32-bit  operating  systems  are 
used. 

Most  manufacturers  and  Intel  now 
verify  that  the  bug  does  not  occur  in  chips 
installed  in  products  they  ship.  Conse- 
quently, if  you  have  recently  bought  an 
80386-based  computer  or  have  not  yet 
bought  one  but  are  planning  to,  you’re 
safe. 

The  shortfall  of  the  80386  supply  may 
just  keep  you  waiting  a while  longer  for 
the  machine  you  want.  But  you  can  still 
be  sure  that  it  will  be  worth  waiting  for. 
— Winn  L.  Rosch 


until  peripherals  can  transfer  data  faster 
than  the  16-bit  data  path  can  handle.  32-bit 
expansion  is  not  an  issue. 

INVESTMENT  STRATEGY  The  obvi- 
ous question  is  whether  the  80386-based 
PC  is  a good  investment  now  or  would 
waiting  a while  for  software  and  prices  to 
come  down  be  a better  strategy. 

It’s  only  the  people  ordinarily  most  jad- 
ed— the  accountants  and  other  cost-control 
experts — who  put  their  fingers  on  the  in- 
stant value  of  the  new  generation  of  desk- 
top computers.  Twice  as  fast  is  nothing  to 
sniff  at.  Affer  all,  if  you  can  double  the 
output  of  a SSO-an-hour  engineer,  the 
80386  machine  pays  for  itself  in  the  first 
two  months.  The  “mere”  twofold  im- 
provement pays  important  dividends. 

Certainly  a number  of  80286-based 
computers  approach  the  performance  level 
of  an  80386  running  current  versions  of 
DOS.  But  investing  in  one  of  those  80286 


machines  may  not  be  the  best  long-term  in- 
vestment, especially  if  some  software  de- 
velopers sit  out  the  OS/2  explosion  and 
wait  for  a future  “80386-only”  operating 
system  to  arrive. 

The  80286  is  dead-end  technology.  The 
80386  is  the  architecture  of  the  future.  Al- 
though its  benefits  are  modest  today,  to- 
morrow it  will  change  the  personal  com- 
puter and  how  you  use  it. 

If  you  buy  a PC  based  on  the  80386, 
you  should  never  have  to  say  you’re  sor- 
ry— to  your  accountant,  banker,  or  budget 
committee.  The  risks  are  slight,  and 
there’s  power  aplenty  waiting  to  be 
tapped,  now  and  even  more  in  the  future. 

Hands-on  reviews  of  12  80386-based 
PCs  follow.  They  encompass  a wide  range 
of  prices  and  manufacturers,  including 
Acer,  ALR,  Chicago  Computer  Connec- 
tion, Compaq,  CCl,  Corvus,  IBM,  Kay- 
pro.  Laser  Digital,  PC  Discount,  PC’s 
Limited,  and  Tandy. 


ACER  TECHNOLOGIES  CORP. 

Acer  1100 

Although  Acer  is  a new  name  among  per- 
sonal computers,  the  novelty  is  on  the  label 
only.  A new  distribution  arm  of  Multitech 
Electronics,  Taiwan’s  largest  PC  maker, 
Acer  Technologies  Corp.  carries  on  that 
company’s  tradition  of  quality  and  value- 
packed  products. 

The  Acer  1 100.  the  company’s  first 
80386-based  offering,  is  basically  derived 
from  the  AT  school  of  styling.  The  case 
matches  that  of  IBM’s  original  AT  in  size, 
shape,  and  layout. 

Five  5'/4-inch,  half-height  drive  bays 
are  provided,  two  in  an  internal  double- 
stack and  three  with  their  faces  on  the 
right.  Although  the  bays  use  proprietary 
drive-mounting  hardware,  Acer  includes 
two  extra  sets  of  installation  rails  with  each 
system  to  make  installing  the  peripheral  of 
your  choice  easy. 

The  buff-colored  machine  is  quite  styl- 
ish, with  a sculpted  control  panel  on  the 
left — complete  with  flat  keylock  and  sys- 
tem speed  and  drive  activity  indicator 
LEDs — and  ribbing  to  break  up  its  other- 
wise blank  face. 

The  keyboard  plugs  into  the  rear  panel, 
as  does  an  incoming  power  cord  and  out- 
going switched  AC  line  to  run  a display. 
The  power  switch  for  the  1 95- watt  supply 


FACT 


FILE 


Acer  1100 

Acer  Technologies  Corp. 

401  Charcot  Ave. 

San  Jose,CA  95131 
(408)922-0333 

I>isl  Price:  With  40-Mbyte  hard  disk  drive. 

1 ,2-Mb)ic  floppy  disk  drive.  1 Mbyte  RAM. 
enhanced  keyboard.  ckx.’k/ calendar.  S3.995; 
same  configuration  with  mofKx;hronie  moni- 
tor. S4.495;  with  EGA  monitor,  S4.895;  80- 
Mbyte  hard  disk  drive  configuration,  $4,995 
without  display.  $5,495  with  monochrome 
monitor.  $5,895  with  EXiA  monitor:  130- 
Mbyie  hard  disk  drive  configuration.  $6,895 
without  display,  $7,395  with  monochrome 
monitor.  $7,795  with  EGA  monitor. 

In  Short:  Zcro-wait-siatc  performance  puts 
the  sdid  Acer  1 100  near  the  top  in  PC  Labs 
benchmark  tests. 

OfCLE  689  ON  RE>tf)Efl  SERVICE  CARO 
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A Number  of  Reasons  A Number 


1  Designed 
• for  the  80386  There’s  a 
revolution  taking  place  in  desktop  computing.  A revolution 
that’s  been  launched  by  a square  wafer  of  silicon  known  as  the 
80386  microprocessor  chip.  It  puts  minicomputer  potential  at 
PC  users’  fingertips.  It’s  a 6a  that  virtually  every  leading  PC 
manu6cturer  has  built  a “box”  around  this  chip.  And  it’s  a 6a 
that  the  “New  Operating  System”  will,  supposedly,  even  run 
on  it.  But,  it’s  also  a 6a  that  their  system  wasn’t  designed  for 


4 Thousands  of  DOS  Programs  PC  MOS/386™ 

• gives  you  the  best  of  the  past,  and  the  best  for  your 
future.  Which  means  that  while  PC-MOS/386™  totally  replaces 
your  old  DOS,  you  won’t  have  to  repbce  the  programs  you’ve 
spent  a lot  of  time  learning. 

= ^ And  it  all  happens  so  effortlessly.  You’ll  continue 
to  reap  the  benefits  (f  your  6vorite  DOS  programs, 
while  entering  a new  arena  of  power 

Think  of  it!  Pit^rams  like  dBASE  HI, 
WtrdPerfea,  Lotus  1-2-3  and  Sym- 
phony, WjidStar,  MultiMate...hterally 
thousands  of  DOS  programs-all  com- 
.patible  and  multi-user  available. 


the  80386.  Ours  is.  And  it’s . , called  PC-MOS/386!" 


compatiWe  with  the  milhons  of 
PC-compatibles.  Power  without 


2  PC  and  PS/2 
0 Compatible 

In  designing  PC-MOS,  we 
knew  our  first  priority  was 
to  exploit  the  minicomputer 
capabilities  (f 80386-based 
P&  & PS/2s.  But  we  went 
further,  and  developed  a 
system  which  would  be  fully 
existing  PCs,  PC  ATs,  and 
sacrifice.  You’d  expea 


5 Familiar 
0 Commands 
Like  DIR  and  COPY 

Just  as  you  don’t  have  to 
learn  a whole  new  array  of 


nothing  less  from  the  new  standard  bearer 


software  to  take  advantage  of  PC-MOS/386r  neither  do  you 
have  to  learn  an  entirely  new  set  of  commands. 

Instead,  the  system  builds  on  the  knowledge  you  already 
have.  “COPY”  still  copies  files,  and  “DIR”  still  gives  you  a 
direaory  listing.  As  you  might  expea,  we  didn’t  stop  there. 
There’s  a wealth  of  features  that  have  strengthened  the  com- 
mands you  know,  making  them  more  powerful  and  easier  to  use. 


3  One,  Five,  Up  to  Twenty-five  Users 

0 From  the  beginning,  PC-MOS/386™  was 
designed  as  a versatile  operating  system  which 
could  support  twenty-five  users  as  easily 
as  it  supports  one.  The  system  comes  in 
single,  five,  and  25-user  modules,  so 
you’re  able  to  start  with  what  you  need 
and  expand  when  you’re  ready. 


In  a multi-user  setting,  PC-MOS/386”  uses  the 
computing  power  of  the  host  PC  to  drive  workstations 
linkd  to  standard  RS-232  ports. 


You  can  choose  from  a variety  rf  work- 
stations. Mix  and  match  dumb  terminals 
costing  under  $500  each  with  PCs  and 


PS/2s  running  our  terminal  emulation 
sdtware. 

All  of  the  host’s  resources  can  be 
shared.  Programs,  data,  hard  disks, 
tape  backup  units  & printers  (including 
high  speed  laser  printers)  are  suddenly  avadable  to  all 
users.  An  80386-PC  has  minicomputer  potentkl. 


iriiiiiiiiiiip  ^ ^ 

I With  PC-MOS/386™  you  can  “mini”  your  micro. 


of  UsersWill  Choose  PC-MOS/386. 


6 


Concurrently  Supports  Virtual  8086  and 
• 80386  32-Bit  Mode 


80386-based  PCs  & PS/2s  arc  dual-personality  computers.  To 
run  DOS  programs,  they  act  as  PCs  with  a 640K  memory  limit. 
But  to  take  advantage  of  their  minicon^uter  capacity,  they  operate 
in  true  80386  mode  wdiich  lets  them  address  up  to  four  gigabytes 
of  memory.  PC-MOS  enables  the  80386-host  and  its  workstations 
to  independently  switch  between  these  modes-making  DOS 
compatibility  and  80386  power  simultaneously  possible. 


Muld-Tasldng 

f • While  it’s  true  you  could  look  else- 
where for  multi-tasking,  why  would  you 
want  to?  The  other  multi-tasking  operating' 
system  is  not  now,  nor  is  it  planned  to  be, 
multi-user  It  won’t  even  run  multiple  DOS  appli- 
cations in  multi-tasking  mode. 

Now  consider  PC-MOS/386™  At  the  touch  of  a key, 
you  can  switch  between  up  to  25  different  tasks.  And  if  you  have 
workstations  conneaed  to  a host,  they  get  multi-tasking,  too. 
Fmally...a  system  that  won’t  hold  you  back. 

8 Hie/Record  Locking  and 
• Security  When  you  decide  to 
implement  either  a network  or  a multi- 
user system,  there’s  a two-fold  problem 
which  must  be  solved:  protecting 
your  work  from  accidental  misuse 
and  securing  it  from  intentional  theft. 
PC-MOS/386™  solves  both  aspects  cf  this  proMem.  Password 
protected  security  allows  you  to  assign  file,  directory,  and  task 
access  to  each  user  Plus,  files  and  records  arc  locked  using  either 
PC-MOS’  proprietary  system  or  NETBIOS  emulation. 


9 Remote, 

• Access 

It’s  been  said  that  information  is 
powei;..which  makes  PC-MOS/386™  a deadly  weapon  to  your 
competition.  Imagine  on-the-road  salespeople  being  able  to  file 
call  reports  and  access  your  latest  inventory  data.  Picture  execu- 
tives being  able  to  access  your  corporate  database  from  across 
the  country,  or  around  the  world-giving  them  the  information 
they  need,  when  they  need  it. 

Visualize  branch  offices  tapping  time-critical  data  with 
nothing  more  than  a modem  and  a worbtation.  Working  at  a 
home  office  in  the  evening  or  over  the  weekend  suddenly  gets 
awfully  produaive.  And  that  makes  good  business  sense.  The 
kind  of  sense  you  can’t  afford  to  be  without. 

The  Price...As  you 

• evaluate  operating  systems, 
ask  yourself  if  it’s  reasons  you’re  consider- 
ing...or  rhyme.  Ask  if  you’re  getting  a 
system  for  tomorrow,  or  one  that  was  made 
for  yesterday.  See  if  you’re  being  forced  to  buy 
new  hardware  because  of  their  software. 
And  consider  this. 

Only  one  operating  system  in  the  world  can 
give  you  the  raw  power,  feamres,  and  fimaionality  that  you 
demand.  Its  name  is  PC-MOS/386y 
And  it’s  immediately  available  in 
one,  five  and  25-user  versions  starting 
at  $195. 

PC-MOS/386'*  u I iradcmarii  oTThc  Softwtit  Link.  Inc.  PS/2.  PC  AT.  NETBIOS.  dBASE  111. 

MultiMaie.  Wordl^rfeci,  Lotus  1-2-381  Symphony,  & WtardStar  tre  trademarks  of  IBM  Carp..  Ashton-laK. 
MRxdIVrfeci  Carp,  Locua  Devetopmem  Carp,  & MtcroPro,  respeaiwty  Prices  and  technical  specificationa 
subject  to  change.  Copyright  £>1987.  All  Ri^ts  Reserved. 

For  the  dealer  neatest  you,  In  Georgia:  Intemational/OEM  Sales:  ResellersWARs: 
CAU:  8001451-LlNK  404/441-2580  404/263-1006  404/448-5465 

3577  Partway  Lane,  Atlanta,  GA  30092  Telex  4996147  SWLINK  FAX  404/263-6474 
The  Software  LinWCanada  CALL:  800/387-0453 

^ALER  INQUIRIES  INVITED 


CD^ 


IM()I>ll.AK  OPERATING  SYSTEM! 


)THE  SOFTWARE  UNK 


CIRCLE  393  ON  READER  SERVICE  CARD 


■ 386  COMPUTERS 


It's  tun  just  the  zero-wait-state 
performance  of  the  Acer  11  (X)  that 
eommeruis  it.  Its  standard  keyhitartl. 
for  instanee.  which  duplicates  IHM's 
101  -key  Advanced  Keyboard  layout, 
proved  to  he  one  of  the  most  likable 
of  any  compatible.  Our  evaluation 
unit,  pictured  above,  bears  the 
labels  of  Multiteeh.  Acer’s  parent 
eomptmy. 


is  also  hidden  on  the  rear  panel . 

The  interior  of  the  machine  is  cleanly 
laid  out  in  an  entirely  conventional  fash- 
ion, with  the  bottom  of  the  case  lined  by 
Acer’s  proprietary  system  board. 

The  board  features  eight  expansion 
slots — two  8-bit,  five  16  bit,  and  one  pro- 
prietary 32  bit.  All  slots  are  full  length  and 
tall  enough  to  accommodate  full-size  AT 
expansion  cards.  In  the  minimal  configu- 
ration that  Acer  offers,  three  slots  are 
filled:  one  8-bit  with  an  optional  four-func- 
tion (MDA,  Hercules,  CGA,  and  EGA) 
graphics  card;  a communications  adapter 
with  one  parallel  and  two  serial  ports  in 
one  16-bit  slot;  and  a Western  Digital  WD- 


1003  combined  floppy-and-hard-disk  con- 
troller in  another. 

The  communications  adapter  uses  a 
standard  female  DB-2S  connector  for  its 
parallel  port,  an  AT-style  male  DB-9  for 
COM  1 , and  an  XT-style  male  DB-25  (on  a 
separate  mounung  bracket)  for  COM2. 

The  trucroprocessor  is,  of  course,  an 
80386  operating  at  its  rated  maximum 
speed  of  16  MHz  with  zero-wait-state 
memory  based  on  interleaved  memory.  A 
special  program  supplied  by  Acer  allows 
the  system  to  operate  at  lower  speeds  for 
compatibility  with  unruly  software.  The 
speed  selections  include  16,  12,  10,  8,  6, 
and  4.77  MHz. 


Acer  makes  provisions  for  adding  ei- 
ther an  80287  or  80387  numeric  coproces- 
sor, selectable  by  a system  board  jumper. 

Standard  memory  is  1 megabyte,  ar- 
rayed in  four  banks  of  eight  4-  by  64-kilo- 
bit  dynamic  RAM  chips  and  one  bank  of  I - 
by  ^6-kilobit  dynamic  RAM  chips  (for 
parity  checking).  All  memory  is  socketed 
and  rated  at  100  nanoseconds.  This  unusu- 
al memory  arrangement  allows  Acer  to  in- 
terleave memory  in  256K  banks  and  achieve 
zero  wait  states.  It  also  earns  the  Acer  an 
overall  performance  rating  near  the  top  of 
the  list,  second  only  to  the  PC's  Limited 
386-16,  which  also  uses  static  RAM. 

The  single  32-bit  expansion  slot  allows 
up  to  16  megabytes  to  be  installed  in  the 
Acer  1 100  using  proprietary  memory 
boards.  It  is  not  downwardly  compatible 
with  8-  or  16-bit  expansion  cards. 

UNUSUAL  MEMORY  The  Acer  memo- 
ry rates  as  unusual,  too,  in  that  only  8%K 
of  it  is  useful  in  its  standard  configura- 
tion— 640K  for  DOS  and  256K  for  ex- 
tended. (Acer  provides  a driver  to  emulate 
EMS  in  extended  memory.)  To  further  en- 
hance system  performance,  the  Acer  1 1(X) 
reloads  its  BIOS  into  the  missing  RAM  for 
high-speed  execution.  The  Acer  BIOS  it- 
self bears  an  Award  Software  copyright. 

All  Acer  1 100  units  are  equipped  with 
one  1.2-megabyte,  high-density,  5‘A-inch 
floppy  disk  drive,  and  all  feature  some 
kind  of  hard  disk.  The  bottom-of-the-line 
system,  which  was  received  for  evalua- 
tion, was  equipped  with  a full-height,  40- 
megabyte  Miniscribe  hard  disk  that  uses  a 
standard  ST-S06  interface  and  turned  in  a 
commendable  24-miIlisecond  average  ac- 
cess time.  Hard-disk  options  also  include 
80-  and  130-megabyte  models.  Storage 
Dimension's  SpeedSlor  installation  and  di- 
agnostic package  is  included  for  managing 
these  hard  disks. 

The  disk-loaded  setup  procedure  in- 
cludes support  for  23  hard  disk  drive  types. 
Configuration  information  is  stored  in 
nonvolatile  CMOS  memory  that's  kept 
powered  up  by  a 3. 8- volt  lithium  battery 
attached  with  Velcro  inside  the  tear  panel 
of  the  chassis.  The  battery  also  powers  the 
Acer  1 lOO’s  internal  clock. 

The  standard  Acer  keyboard  (labeled 
“Multitech”  on  the  evaluation  sample) 
duplicates  IBM's  101-key  Advanced  Key- 


PC  MAGAZINE  ■ S EPTEM  B ER  29,  I 98  7 
I IX) 


Announcing  the  fastest  most  amazing  way 
to  deai  with  ait  your  random  information 

TORNADO^NOTES 


Up  to  25,000  inieltigent  windows  let  you  process  information  in  an 
amazing  new  superfast  way.  For  your  IBM-PC. 


■ New  Concept 

Until  now.  with  or  without  a computer,  there 
was  just  no  good  way  to  deal  with  all  your 
notes,  contacts.  Ideas,  and  other  random 
information.  Now  there  is  a quick  FREE- 
FORM way  that  is  so  flexible;  so  useful;  and 
so  fast,  you  will  be  amazed.  It's  called 
Tornado  Notes.  It’s  a memory-resident  soft- 
ware package  based  on  a totally  new  concept 
that  is  turning  skeptics  into  fanatics.  It  not 
only  lets  you  instantly  enter,  combine,  and 
find  any  type  of  information  - it  helps  you 
remember  more,  make  better  decisions,  and 
get  the  most  out  of  your  computer.  Whether 
you  are  a business  executive,  computer 
programmer,  writer,  or  zoologist.  Tornado 
Notes  will  significantly  improve  the  way  you 
work  and  think  - or  your  money  back.  And 
it’s  fun  too!_ 

■ Friendly  Power 

Tornado  Notes  lets  you  do  everything  from 
managing  a busy  desk,  to  following  up  on 
sales  leads,  to  planning  a new  invention.  In 
up  to  25,000  windows!  You  can  even  do 
simple  wordprocessing.  To  start  a new  note 


Special 
Introductory 

Shipping 

30-DAY  MONEY-BACK 
GUARANTEE 


all  you  do  is  press  N (for  Note)— no  cumber- 
some file  names— no  extra  keystrokes.  It's 
quick  and  easy.  And  each  note  has  its  own 
window— so  you  can  separate  your  informa- 
tion. When  you  need  to  find  a note  (or  group 
of  related  notes),  all  you  do  is  press  G (for 
Get)  with  any  word  or  phrase  from  any 
note— you'll  see  the  search  happen  as  you 
type!  Or  you  can  look  through  your  notes 
with  the  arrow  keys  in  windows  that  instantly 
pile  up  and  lift  away.  These  are  just  three  of 
over  18  features  that  both  beginners  and 
experts  are  raving  about.  But  don't  let  the 
easy  commands  fool  you— T omado  Notes  is 
a powerful  productivity  tool. 

■ REAL  Intelligence 

We  don’t  claim  any  outer-space  “Artificial 
Intelligence".  But.  when  Harry  calls  you  on 
the  phone.. .in  two  seconds  flat,  from  287 
electronic  notes,  you’ll  get  the  6 notes  on 
Harry. ..before  he  even  finishes  his  first 
sentence!  That's  just  REAL  intelligence. 

■ Text  Spreadsheet 

Tornado  Notes  has  NOTHING  to  do  with 
programs  that  make  outlines  or  "attach" 


notes.  It's  nke  a spreadsheet  for  text!  And  it's 
as  far  ahead  of  "resident  notepads"  as  Lotus 
1-2-3"’  is  from  an  ABACUS! 

■ Serious  Fun 

Tornado  Notes  is  fun  to  use.  But  most 
important,  it  becomes  a focal  point  for 
whatever  you  do.  with  a surprisingly  wide- 
spread effect  on  the  way  you  work  and  think. 
User  surveys  show  you  may  well  use 
Tornado  Notes  more  than  any  other  soft- 
ware package!  Order  today. 


!n  YES,  send  me  _ 
■Tornado  Notes  at  $49.95  each 
I plus  $3.50  shipping  ($10 
I outside  USA  & Canada).  NJ 
I residents  add  $3.00  tax.  No 
I purchase  orders.  To  order,  mail 
|Coupon  or  call  (BOO)  342-5930 

I Payment:  VISA  MC  Check 

I Credit  Card  Expiration 

jcard  # 


1 


FEATURES:  unlimited  note  Size,  scrolling  within  window,  auto  word  wrap,  cut  & paste,  time  & date  stamp,  full 
printing,  note  forms,  foreground  data  exchange,  join  & dup  notes,  import  & export  ASCII  & Wordstar,  mono 
or  selectable  color,  definable  Hot-key.  r>on-resident  option.  LAN  support,  context  help,  supports  extended 
ASCII,  smart  adjusMble  wincows,  parallel  text  processing,  progressive  resolution  searching  without 
keywords,  and  more  COMPATIBILITY:  IBM-PC/XT/AT  and  compatibles,  mono.  CGA.  text  EGA.  and 
Hercules  graphics  displays.  60K  minimum  RAM.  3 5"  disk  on  request  CAPACITY:  Up  to  500  short  notes  per 
pile  • 50  piles  SPECIAL  APPLICATIONS:  software  development.  Tornado"  expert  systems,  customer 
support  terminals,  message  centers,  information  desks,  electronic  notebooks,  etc 


(800)  342-5930 


ViSA/MC 

ACCEPTED 


I Not  Copy  Protected 
1 30-Day  Money-Back  Guarantee 


i Address:  . 


I City: 

I State: 

iTelephone. 


-Zip; 


(MICROS 


Dept  T36,  100  2nd  St..  POB  174 
Hackensack,  New  Jersey  07602  'V«|l 


CALL  Technical  questions  & NJ  residents:  (201)  342-6518 
24  hour  modMtfOCdm  (204)  342-8101 


■mi  LOGICS 

I Dept  T36. 100  2nd  St..  POB  174 
I Hackensack,  New  Jersey  07602 


24  hour  modem  ordors;  (2 

Dealer  inquiries  invited 


■■  1987  Micm  Logic  European  marketing  by  Atlantex  Inc  (203)  655-6980  Trademarks-  Lotus  l-?-3  Lobis  Devetopment  Corp: 


■ 386  COMPUTERS 


board  layout.  It  proved  to  be  one  of  the 
most  likable  and  usable  keyboards  of  any 
compatible,  featuring  both  tactile  and  au- 
dible feedback,  as  well  as  a light,  but  posi- 
tive, feel. 

In  addition  to  MS-DOS  3.2  and  GW- 
BASIC,  Acer  includes  extensive,  clearly 
written  documentation  with  the  1 100,  in- 
cluding the  DOS  and  BASIC  manuals,  a 
large  user  guide,  and  several  pamphlets  of 
introductory  materials.  The  Acer  1 100  has 
also  receiv^  FCC  Class  B certification. 

The  zero-wait-state  performance  of  the 
Acer  1100  puts  it  ahead  of  most  other 
80386  machines,  positioning  it  between 
the  PC’s  Limited  386-16  and  Compaq 
Deskpro  386.  However,  I/O  performaiKe 
fits  right  in  the  pack  because  its  expansion 
bus  operates  at  the  most  typical  8 MHz. 

Overall,  the  Acer  1 100  is  a solid,  attrac- 
tive, and  well-built  computer  that's  gener- 
ally more  than  twice  as  fast  as  an  AT. 


ADVANCED  LOGIC 
RESEARCH  INC. 


ALR  386/2 


While  most  manufacturers  are  still  putting 
the  fmishing  touches  on  their  first  80386- 
based  PCs,  Advanced  Logic  Research  has 
rolled  out  its  second-generation  machine, 
the  ALR  386/2.  The  company  claims  to  be 
one  of  the  fust  producers  of  personal  com- 
puters based  on  the  32-bit  chip,  and  the 
386/2  shows  they've  learned  how  to  make 
a top-quality  product. 


Although  the  386/2  received  forevalua- 


F A C T 


FILE 


ALR  386/2 

Advanced  Logic  Research  Inc. 

10  Chrysler 
Irvine, CA  92718 
(714)581-6770 

List  IVice:  Model  10.  with  I Mbyte  RAM. 

1 .2-Mbyic  floppy  disk  drive,  $1,990;  Model 
40.  with  40-Mbytc  hard  disk  drive.  $3,990; 
Model  80,  with  70-Mbyte  hard  disk  drive. 
$4,690;  Model  130.  with  130-Mbyte  hard 
disk  drive.  $7,299. 

In  Short:  The  386/2  has  few  faults,  and  its 
competitive  pricing  will  make  it  a popular 
choice  budget-minded  buyers  who  want 
quality. 

CIRClfaaa  ON  READER  SERVICE  OBD 


LRBDRRTORV 
BENCHHRRH 
SERIES 
RELEASE  t 


The  floor-standing  ALR  386/2  is 
Advanced  Logie  Research's  second- 
generation  386  machine.  It  contains 
a system  hoard  designed  and 
manufactured  by  ALR  and  accepts 
ALR 's  proprietary  e.xpansion  cards 
for  adding  additional  memory 
beyond  the  I megabyte  cf  on-hoard 
RAM  that  comes  with  the  base 
model. 


tion  was  a floor-standing  model,  the  sys- 
tem conforms  to  the  basic  AT  design 
scheme — one  full-height  internal  hard  disk 
bay  and  a stack  of  three  half-height  bays  on 
top  (or  to  the  right,  depending  on  how  you 
look  at  things),  all  for  standard  S'A-inch 
form  factor  devices.  In  the  ALR  scheme, 
however,  all  three  drives  in  the  triple  bay 
have  firont-panel  access. 

One  high-density,  L2-megabyte,  5Vi- 
inch  floppy  disk  drive  is  supplied  as  stan- 
dard equipment. 

The  floor-standing  system  unit  case  is 
all  metal  construction  except  for  its  attrac- 
tive beige  plastic  front  panel  that's  high- 
lighted by  a wide  swath  of  charcoal-gray 


ribbing  that  hides  its  ventilation  slots. 

As  a desktop  machine,  it’s  quite  attrac- 
tive. The  conversion  to  floor-mounting  is 
somewhat  imperfect,  however,  with  the 
logo  and  legend  reading  sideways  and  con- 
nectors running  the  full  height  of  the  rear 
panel.  Gaining  access  to  expansion  slots 
proved  to  be  somewhat  troublesome,  and 
the  package  earned  only  a Class  A (busi- 
ness-use only)  rating  from  the  FCC. 

At  the  rear  are  connectors  for  incoming 
AC  and  a switched  outlet  for  powering  a 
display,  both  mounted  on  the  200- watt  As- 
tec  power  supply,  switch  selectable  for 
120  or  240  volts.  Its  big,  red  paddle  on/off 
switch  peers  from  the  rear  of  the  top-cum- 
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MICROWAY  ACCELERATES  YOUR  PC! 


FastCACHE-286”' 

Runs  your  PC  Paster  than  an  ATI 

Runs  the  80286  at  9 or  12  MHz  and  the 
80287  at  8,  9 or  12  MHz.  Includes  8 
kbytes  of  55ns  CACHE 


Compatible  with  IBM  PC,  XT,  Leading 
Edge  Model  D,  Compaq,  and  Turbo 
motherboanjs.  Includes  8068  Reboot 
Switch,  OCache,  Print  Spooler  and 
Diagnostics From  $399 

8087  SOFTWARE 

IBM  BASIC  COMPILER  $465 

MCROSOFT  QUICK  BASIC $79 

87BASIC  COMPILER  RkTCH  . . . .$150 

87BASC/INUNE $200 

IBM  MACRO  ASSEMBLER $155 

MS  MACRO  ASSEMBLER $99 

87MACRO/DEBUG $199 

MICROSOFT  FORTRAN  V4  $299 

RM  FORTRAN $399 

LAHEY  FORTRAN  F77L $477 

MS  or  LATTICE  C CALL 

STSCAPUA  PLUS/PC  $450 

STSC  STATGRAPHICS $675 

SPSS/PC+  $695 

87SFL  Scientific  Functions $250 

87FFT $200 

OBJ— ASM $200 

PHOENIX  PRODUCTS CALL 

AT8“ 

Turns  your  AT  into  a high  speed,  multi-user 
Xenix  business  system! 


8 prxL  intelligent  serial  controller  with  3% 
resprxise  degradation.  Includes  8 MHz 
80186  with  built  in  DMA $1299 


LOTUS/INTEL  EMS 
SPECIFICATION  BOARDS 

MegaPage'*'  The  only  EMS  board  which 
comes  populated  with  two  megabytes  of 
cool-njnnlng,  low  power  drain  CMOS 
RAM  installed.  Includes  RAM  disk,  print 
spooler,  disk  cache  and  EMS  drivers.  For 
the  IBM  PC,  XT  and  compatibles. . .$649 

MegaPage  with  0K $149 

MegaPage  with  2 megabytes  of  HMOS 

RAM $419 

MegaPage  AT/ECC“  EMS  card  fry  the 
PC  AT  and  compatibles  includes  Enor 
Correction  Circuit.  With  ECC,  1 1 RAM 
chips  cover  256K  so  the  user  never  en- 
counters RAM  errors.  With  1 megabyte 

CMOS  RAM  $699 

INTEL,  JRAM,  or  Maynard  . . CALL 
INTEL  INBOARD  386  0K $1250 


NUMBER 
SMASHER/ECM” 

Triples  the  spe^  of  CAE 
and  all  applications! 

From 


12  MHz 
8086/8087 
' Accelerator 

Phis 

A Megabyte  for  DOS! 

For  the  IBM  PC,  XT  and  compatibles 

PC  Magazine  “Editor’s  Choice” 

8087  UPGRADES 

All  MicroWay  8087s  irvdude  a one  year 
warranty,  complete  MicroWay  Test 
Program  and  installation  instructions. 

8087  5 MHz $99 

Rsrthe  IBM  PC.  XT  and  compatibies 

8087*2  8 MHz $154 

For  AT&T,  DeskPro,  NEC,  Leading  Edge 

80287-3  5 MHz $159 

80287-6  6 MHz $179 

For  8 MHz  AT  and  compatibles 

80287-8  8 MHz $259 

For  the  8 MHz  80286  accelerator  cards 

80287-10 10  MHz $395 

80387-16  16  MHz $495 

PC-PAL“  Programmer $395 

64K  ISOtu $15  25EK  ISOna $36 

CaM  for  groat  prices  on  V20  & V30 


287Hirbo'"-10/12 


287Turbo  runs  the  80287  at 
10  or  12  MHz  in  the  IBM  PC 
AT,  compatibles  and  the 
new  Compaq  386 with  1 00% 
software  compatibility. 

10  MHz  $450 

12  MHz  $550 

PC  Magazine  “Editor’s  Choice” 


MICROWAY  SOFTWARE 
FOR  LOTUS  1-2-3“ 

PowerDiaief*  Add-In  for  Lotus  1-2-3 
Release  2.  Automated  telephone  dialing 
from  within  1 -2-3.  Adds  least  cost  routing, 
automatic  carrier  selection  and  automated 
phone  book  worksheet  Builds  cus- 
tomized dialing  applications.  Can  be  used 

with  DesqView $79 

FASTBREAK"^  employs  the  8087  to  in- 
crease the  speed  of  Lotus  1 -2-3^*  Version 
1A  or  1 A*.  Users  are  reporting  speed  ups 
of  between  3 arfo  36  to  1 . When  run  with 
our  NUMBER  SMASHER  accelerator 
card,  recalculation  speed  ups  of  10  to  30 

are  being  reported  $79 

HOTUNK''"  adds  easy  linking  of  spread- 
sheets to  Lotus  1-2-3  Version  1 A . . .$99 


287TURBO-PLUS“ 

Speeds  up  your  AT 

Adjustable  80286  Clock  6-1 2 MHz 
10  MHz  80287  Clock 

Plus  Full  Hardware  Reset $149 

Optional  80286-10  $175 


287TURBO-PLUS 

With  80287  10  MHz  , 
Wrih  80287  12  MHz 


$549 

$629 


CALL  (617)  746-7341  FOR  OUR  COMPLETE  CATALOG 


Micro, 

l/Vay^ 


OP.O.  Box  79 
Kingston,  Mass. 
02364  USA 
(617)746-7341 


The  World  Leader 
in  8087  Support! 


MicroWay  Europe 
32  High  Street 
Kingston-Upon-Thames 
Surrey  England  KTT  1 HL 
Telephone:  01-541-5466 


■ 386  COMPUTERS 


ORIGINS  OF  A SPECIES 


As  you  read  through  the  reviews  and 
fact  files  of  this  first  collection  of 
80386-based  personal  computers,  you 
may  notice  an  interesting  geographical 
aberration:  not  one  of  the  machines  hails 
from  Japan. 

Taiwan  is  well  represented,  as  is  Tex- 
as, U.S.A.,  but  because  the  ability  of 
manufacturers  to  get  386s  on  the  market 
depends  so  heavily  on  their  access  to  In- 
tel’s 80386  microprocessor,  the  Ameri- 
cans have  taken  the  lead. 

Nevertheless,  there  are  plenty  of  386s 
on  the  Far  Eastern  horizon,  and  some  are 
shipping  already,  most  notably  the  NEC 
PowerMate.  Other  manufacturers  (Japa- 
nese and  otherwise)  with  386s  in  various 
stages  of  development,  production,  and 
marketing  include: 

American  Computer  & Peripheral  Inc. 
ALPS  Electric  USA 
AMQ  Computer 
American  Research  Corp. 

Bi-Tech  Enterprises 
Cheetah  International 
Computer  Dynamics  Inc. 

Eltech  Research 
Future  International 
Genetic  Technololgies 
GoldStar 


Gulfstream  Micro  Systems  Inc. 

Hyosung  Computer 
Information  & Technology  Services 

nr 

Micro  1 

Mini-Micro  Business  Systems 
Mitac  International 
Mitsubishi  Electronics  America 
NCR  Corp. 

Olivetti  USA 
Osicom  Technologies 
PC  Designs  Inc. 

Power  Systems 
Texas  Instruments 
Wang  Laboratories  Inc. 

Wyse  Technology 
Zenith  Data  Systems 
Zykor  Technology 

If  an  80386-based  PC  that  you’ve 
heard  about  or  have  read  about  in  PC 
Magazine'^  First  Looks  section  wasn’t 
reviewed  in  this  article,  the  machine  was 
not  available  at  the  time  of  our  evalua- 
tions. We  will  continue  to  review  com- 
puters in  this  ever-expanding  group  as 
they  hit  the  market. 

— Donald  P.  Willmott 


Donald  P.  Willmott  is  an  assistant  editor 
on  the  staff  of  PC  Magazine. 


right  side  of  the  chassis.  At  center  rear  are 
five  blanked-off  holes  for  installing  com- 
munications connectors  (three  for  DB-25 
and  two  for  DB-9  connectors)  and  the  key- 
board jack. 

The  ALR-designed-and-manufactured 
system  board  occupies  most  of  the  bottom 
of  the  chassis.  A large  block  of  the  board 
space  is  occupied  by  four  banks  of  sockets 
for  18  256-kilobit,  80-nanosecond  DRAM 
(dynamic  random  access  memory)  chips 
each,  a total  of  72.  The  base  model  of  the 
386/2  comes  with  these  sockets  half-filled, 
yielding  1 megabyte  of  on-board  RAM  us- 
ing a 32-bit  bus,  with  a capacity  of  2 mega- 
bytes. 

Further  memory  can  be  added  using 
two  proprietary  32-bit  expansion  slots. 
Proprietary  ALR  cards  add  up  to  2 mega- 
bytes each,  along  with  additional  commu- 
nications ports.  These  32-bit  slots  use  con- 
nectors identical  to  standard  AT  16-bit 
slots  but  are  not  compatible.  Only  a legend 
silk-screened  on  the  system  board  prevents 
the  insertion  of  an  incompatible  board. 

In  addition,  two  8-bit  and  four  16-bit 
expansion  slots  are  located  on  the  ALR 
system  board.  A combined  floppy  disk 
controller  and  conununications  adapter  oc- 
cupies one  8-bit  slot  in  the  base  model.  The 
card  provides  a serial  port  which  uses  a 
male  DB-9  connector  and  a parallel  port 
with  a female  DB-25  connector. 

ADDITIONAL  PURCHASE  Adding  a 
hard  disk  thus  requires  the  additional  pur- 
chase of  a controller  card.  ALR  supplies  a 
Western  Digital  WD1006,  which  can  op- 
erate two  ST-5CI6-interface  hard  disks  and 
supports  one-to-one  interleaving  and  full- 
track  buffering  to  enhance  disk  perfor- 
mance. 

Complementing  this  controller  in  the 
evaluation  machine  was  a half-height  Mi- 
croscience 40-megabyte  hard  disk,  which 
delivered  an  average  access  time  of  32  mil- 
liseconds. ALR  includes  Storage  Dimen- 
sion’s SpeedStor  diagnostic  and  installa- 
tion software  with  machines  equipped  at 
the  factory  with  hard  disks. 

The  review  machine  was  also  equipped 
with  ALR’s  own  EGA  adapter.  To  im- 
prove its  performance  and  the  response  of 
the  system,  the  386/2  automatically  loads 
the  BIOS  firmware  from  16-bit  ROM  into 
faster  32-bit  RAM  memory  (which  speeds 


the  execution  of  this  code).  This  feature 
can  be  temporarily  or  permanently  defeat- 
ed should  it  cause  compatihility  problems. 
The  BIOS  itself  bears  a Phoenix  Technol- 
ogies copyright. 

The  80386  microprocessor  of  the  386/2 
operates  at  either  16  or  10  MHz,  keyboard 
selectable.  Expansion  slots  operate  at  8 
MHz,  and  one  wait  state  is  inserted  during 
memory  accesses.  A socket  is  provided  for 
adding  an  80287-10  or  80387  numeric  co- 
processor, which  rans  at  10  MHz  regard- 
less of  CPU  speed. 

ALR  ships  a BTC  (Behavior  Tech 
Computer)  keyboard  that  uses  a layout 
similar  to  that  of  the  101-key  IBM  Ad- 
vanced Keyboard  but  just  different  enough 
to  be  conftising.  A macro  key  has  been 
added  on  the  far  left  of  the  Spacebar  row 
and  the  Backslash  has  been  moved  to  the 


far  right  of  the  same  row  to  make  room  for 
an  oversize  (or  correctly  sized,  depending 
on  your  outlook  and  finger  dimensions) 
Enter  key. 

Typing  on  this  keyboard  was  unsatisfy- 
ing, requiring  greater-than-normal  effort 
and  yielding  unusual  tactile  feedback  (re- 
quire force  abruptly  increases  when  con- 
tact is  made).  A slight  amount  of  audible 
feedback  is  generated  by  the  system  unit 
speaker. 

'The  system  is  accompanied  by  a thin, 
but  clearly  written,  setup  and  installation 
manual  that  does  a good  job  of  document- 
ing the  adjustment  you  have  to  make  to  the 
single-system-board  DIP  switch  bank.  A 
disk-based  setup  program  (which  includes 
support  for  a generous  41  different  hard 
disk  configurations)  configures  CMOS 
memory  and  sets  the  battery-backed-up 
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Three-year 

wartanty. 


Once  again.  CORE  leads  the  hard  disk  drive  industry 
by  setting  new  standards  for  value.  Combining  speed, 
capacity,  reliability  and  cost,  our  products  offer 
exceptional  value. 

We're  so  certain  about  the  quality  of  our  high 
performance  5.25”  drives  that  we  now  back  them  with  a 
full  three-year  replacement  warranty.  In  addition, 
optional  on-site  or  local  service  is  available  for  your  entire 
system  from  CORE  and  other  maintenance  companies. 

Designed  for  personal  computers  such  as  IBM  PC-XT, 
PC-AT  and  compatibles.  CORE’S  HC  Series  and  ATplus 
drives  are  guaranteed  superior.  No  expensive  service  calls. 
No  lost  productivity.  Reliability  you  can  count  on. 

Also.  CORE  drives  are  Novell  286.  Xenix,  and  SCO 
compatible. 

For  more  information  on  CORE  products  and  three- 
year  warranty,  contact  us  direct. 


II  CORE  p: 


See  us  at  the 
javits  Convention 
Center  of  New  York 
September  1-3,  1987 


7171  N.  Federal  Hwy..  Boca  Raton.  FL  33431 
305/997*6055  Telex:  CORE  INTL  DEBE 


Booth  Number  1413 


CIRCLE  225  ON  READER  SERVICE  CARO 


WE  CREATE  SOLUTIONS  THAT  WORK.  1 


FIVESTAR  386 


• IBM™  COMPATIBLE 

• 64K  CACHE  MEMORY 

• 1MB  32-Brr  MEMORY 

• INTEL™  80386  CPU 

• DUAL  SPEED  6/16MHz 

• NORTON™  SI  RATING  23.5 

• 200WT  POWER  SUPPLY 

• EIGHT  EXPANSION  SLOTS 

• ONE  1.2MB  FLOPPY  DRIVE 

• ENHANCED  KEYBOARD 

• OPERATIONS  MANUAL 

• ONE  YEAR  WARRANTY 


$2295 

BASE  SYSTEM 


40R1B  (23iim)  $2995 
60BfB  (23ms)  $3195 
130BSB  (Idms)  $4495 


FIVESTAR  286/12 


• IBM  COMPATIBLE 

• 640K  MEMORY 

• INTEL  80286  CPU 

• DUAL  SPEED  6/  12MHz 

• NORTON  SI  RATING  11.5 

• 200WT  POWER  SUPPLY 

• EIGHT  EXPANSION  SLOTS 

• ONE  1.2MB  FLOPPY  DRIVE 

• ENHANCED  KEYBOARD 

• OPERATIONS  MANUAL 

• ONE  YEAR  WARRANTY 


$1195 

BASE  SYSTEM 


20MB  (65ms)  $1495 
40HB  (39ms)  $1695 
BOMB  (23ms)  $2095 


FIVESTAR  286/10 


• IBM  COMPATIBLE 

• 640K  MEMORY 

• INTEL  80286  CPU 

• DUAL  SPEED  6/  lOMHz 

• NORTON  SI  RATING  10.3 

• 200Wr  POWER  SUPPLY 

• EIGHT  EXPANSION  SLOTS 

• ONE  1.2MB  FLOPPY  DRIVE 

• ENHANCED  KEYBOARD 

• OPERATIONS  MANUAL 

• ONE  YEAR  WARRANTY 


$995 

BASE  SYSTEM 


20MB  (eSms)  $1295 
40HB  (39ms)  $1495 
60HB  (23ins)  $1895 


Solutions  built  on  quality. 
Every  IBM  compatible  ^tem 
we  sell  Is  built  with  the  highest 
quality  components  available, 
fiilly  bench-tested 
and  certified 
with  a 48-hour 
bum- in  before 
shipment. 


Solutions  built  on  customer 
support  and  satisfaction. 
Ftvestar  Computers  maintains  a 
staff  of  highly  skilled  technicians 
and  service  representatives  to 
answer  your  questions  and  to 
help  you  select  the  best  system 
for  your  business.  And  once 
you're  up  and  running,  you're  not 
forgotten.  We're  ready  to  give  you 
fast  service  and  the  kind  of 
support  you  need  to  get  the  most 
out  of  your  Fivestar  computer 
system. 

And  don't  forget  - 

we're  only  a phone  call  away. 


Solutions  built  on  nationwide 
service. 

When  you  purchase  a Fivestar  com- 
puter system,  you  have  access  to  an 
on-site  service  contract  with 
Momentum  - a nationwide  service 
organization  with  offices  In  150 
locations,  and  a twenty  year  history 
of  responsiveness,  reliability  and 
personalized  service  to  the  electronics 
Industry. 


ORDER  BY  PHONE:  Wr  VISA.  M/C.  Amex.  COO.  Ca*h 

An  pHcc*  are  mb)«cl  lo  rhaniR  and  quanlKIrm  may  br  timlled. 


orCaaMcraCbcrkand  appmvvd  Corpotalc  and  Unrymtly  Purrhaac  Ontrra. 
We  reaefve  Ihr  nfChl  lo  subMItuIr  equNaiml  itema. 

•H  witL  iwarxiH  Hi  w« ■««#■■» -mm 


Our  Guarantee. 

Ftvestar  Computers  warrants  all 
our  products  to  be  free  from 
defects  In  materials  and  work- 
manship for  one  year  following 
the  date  of  shipment. 

You  may  return  any  Ftvestar 
computer  product  within  30  days 
of  the  date  it  was  shipped  for  a 
complete  refund.  Returned  items 
must  be  as-new.  not  modified  or 
damaged,  with  all  warranty 
cards,  manuals  and  packaging 
Intact.  Returned  items  must  be 
shipped  prepaid  and  insured  and 
must  be^  a Ftvestar  Return 
Merchandise  Authorization 
Number  (RMA#)  on  the  shipping 
label  to  redeve  a full  credit. 


HATS  NOT  JUST  A PROMISE.  IT’S  A FACT! 


FIVESTAR  EXPRESS 

LAPTOP' 


• IBM  COMPATIBLE 

• 640K  MEMORY 

• NEC™V20  CPU 

• DUAL  SPEED  4.77/9.54MHz 

• NORTON  SI  RATING  3.1 

• TWO  3.5  INCH  DRIVES 

• SUPER  TWIST  LCD  SCREEN 

• 640  X 200  GRAPHICS  DISPLAY 

• SERIAL  AND  PARALLEL  PORTS 

• RGB  AND  COMPOSITE  PORTS 

• RECHARGEABLE  BATTERY  (8  HOURS) 

• OPTIONAL  INTERNAL  1200  BAUD  MODEM 

• UGHTWEIGHT  W/CARRYING  HANDLE 

• MS-DOS™ AND  DIAGNOSTICS 

• OPERATIONS  MANUAL 

• ONE  YEAR  WARRANTY 

$1295 

COMPLETE  SYSTEM 


BACKUGHT  OPTION  $100 


FIVESTAR  XL 


• IBM  COMPATIBLE 
« 640K  MEMORY 

• NEC  V20  CPU 

• DUAL  SPEED  4.77/8MHz 

• NORTON  SI  RATING  3. 1 

• 1 50WT  POWER  SUPPLY 

• EIGHT  EXPANSION  SLOTS 

• ONE  360KB  FLOPPY  DRIVE 

• ENHANCED  KEYBOARD 

• OPERATIONS  MANUAL 

• ONE  YEAR  WARRANTY 


$595 

BASE  SYSTEM 


20MB  (eSms)  $ 895 
30MB  (6Sma)  $ 995 
40MB  (39m8)  $1195 


MONOGRAPHIC  SYSTEM 
WITH  12"  HIGH-RES 
MONITOR  ADD;  $200 

EGA  SYSTEM 
WITH  14"  HIGH-RES 
MONITOR  ADD:  $600 


Solutions  Built  on  Quality 


FIVESTAR 

COMPUTERS 


TO  ORDER  CALL  TOLL  FREE 

Hours:  M F8  7and  SAT  10-3  CST 

1-800-752-5555 

In  Texas  (214)  733-4100 
Fax#  (2 14) 248-8211 


Call  or  visit  one  of  our  other  Fiveslar  lot-alions 


SL  Louis,  MU  Greensboro,  NC  Dalla.s,TX 
(314)275-8008  (919)299-9300  (214)991-8400 

Subsidlartni  ol  Flvniar  Etettronto,  Inr. .Dallas,  Texas 
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The  CCC-Sahc  is  a bargain- 
basement  product  constructed 
around  a sun-kAT chassis.  The 
system  hoard  is  a Taiwanese  import 
with  room  for  an  80287  numeric 
coprocessor  but  no  installed 
memory.  System  RAM  is  assigned  to 
an  expansion  hoard  that  fits  into  the 
system’s  single  proprietary  32-bit 
six'kel. 


clock  that  is  built  into  the  system  board. 

Although  neither  IX>S  nor  BASIC  is 
supplied  with  the  386/2 — it  runs  PC-DOS 
3.3  just  fine — /kLR  does  provide  a copy  of 
the  DESQview  multitasking  environment, 
which  includes  a special  EMS  driver  that 
takes  advantage  of  some  of  the  special  fea- 
tures of  the  80386  chip. 

The  ALR  386/2  is  a solid,  workable 
computer  with  few  faults  (the  keyboard, 
the  32-bit  slots)  and  the  advantage  of 
80386  speed  and  features. 

CHICAGO  COMPUTER 
CONNECTION 

CCC-386c 

Packing  80386  power  into  an  ordinary  AT- 
style  chassis  might  evoke  images  of  a wolf 
in  sheep’s  clothing,  but  the  vestments  of 
this  machine  from  the  Chicago  Computer 
Connection  might  better  be  classed  as 
cheap  rather  than  sheep.  Just  as  that  word 
of  economy  conjures  up  various  connota- 
tions, so  does  the  CCC-386c. 

Certainly  it’s  hard  to  fault  a machine 
with  a full  32-bit  microprocessor  running 
at  1 6 MHz,  at  least  until  you  realize  that  its 
workmanship  is  mediocre,  its  documenta- 
tion is  deficient,  and  its  features  bear  little 
resemblance  to  its  maker’s  claims. 

Basically,  the  CCC-386c  is  build-it- 
yourself  technology  from  someone  else’s 
hands.  The  system  is  built  around  a stock 
AT  chassis,  completely  anonymous  in  that 


CCC-3g6c 

Chicago  Computer  Connection 
5239  N.  Harlem  Ave. 

Chicago.lL  60656 
(800)422-2666 
(312)774-0091  (in  III.) 

Lbt  Price;  With  I Mbyte  RAM.  1 .2-Mbyte 
(loppy  disk  drive,  monochrome  graphics  card 
with  paiallel  ports,  S2,995;  30-Mbyte  hard 
disk  drive,  SM9;  40-Mbyte  hard  disk  drive, 
$699: 80-Mbyte  hard  disk  drive.  $ 1 .099: 
monochrome  monitor  and  card,  $179:  EGA 
motritor  and  card.  $399:  MS-IX)S  3.2,  $89. 
In  Short:  The  CCC-386c  will  outperform  its 
mail-order,  AT-crrmpatible  competition,  but 
its  rpiality  does  not  match  up  to  its  386  rivals, 
cincu  mroN  rrEAPcn  scrvice  card 


it  lacks  any  sort  of  logo  on  its  fiont  panel . 

The  chassis  conforms  perfectly  to  the 
AT  mold  in  size,  shape,  and  color,  with  an 
internal  5 '/a-inch  full-height  drive  bay  for  a 
hard  disk  and  three  half-height  bays  on  its 
right,  only  two  of  which  can  be  accessed 
through  the  front  panel. 

The  obligatory  big  red  power  paddle 
adorns  the  right  rear,  and  both  power-in 
and  switched-power-out  jacks  augment  the 
rear  panel,  part  of  the  200- watt  power  sup- 
ply. In  the  center  of  the  rear  panel  you’ll 
find  five  blanked-off  holes  for  communi- 
cations connectors,  two  for  DB-9s  and 
three  for  DB-25s.  Under  them  is  the  key- 


board connector,  and  the  retaining  brack- 
ets for  eight  slots  finish  off  the  details  of 
the  rear. 

Glued  (literally)  to  the  rear  panel  is  a 
battery  holder  with  four  AA-cells  for  keep- 
ing the  CMOS  configuration  memory  and 
clock  running.  Although  the  Chicago 
Computer  Connection  says  the  machine  is 
FCC  Class  A approved  (business-use 
only),  there’s  no  trace  of  a certification 
sticker  or  waiver. 

Inside  the  chassis  you’ll  find  an  80386- 
based  system  board  bearing  the  imprint  of 
Four  Star.  It’s  likely  that  this  board  has 
seen  more  of  the  world  than  you  have,  hav- 


ing  found  its  way  to  America,  Chicago, 
and  your  doorstep  after  having  left  home  in 
Taiwan. 

The  sparsely  populated  board  provides 
space  for  an  80287  numeric  coprocessor 
socket,  a collection  of  ROMs  bearing  a 
BIOS  with  a Phoenix  Technoloies  copy- 
right, a pair  of  empty  ROM  sockets,  and 
no  memory.  Jumpers  allow  operation  of 
the  coprocessor  at  4, 8,  or  10  MHz.  A pro- 
gram accompanying  the  system  allows  se- 
lection of  one  of  five  CPU  operating 
speeds:  16, 8, 6, 4,  or  2 MHz,  all  with  zero 
wait  states. 


■ The  CCC-386c  is  an 
entirely  workable 
computer  that  makes  its 
mail-order  AT-clone 
competition  look  like 
snails  caught  in  molasses. 

System  RAM,  in  the  form  of  256-kilo- 
bit, 100-nanosecond  dynamic  memory 
chips,  is  all  reserved  to  an  expansion  board 
that  fits  into  the  system's  single  proprietary 
32-bit  socket.  Exactly  768K  of  DRAM — 
not  the  I megabyte  claimed  in  promotional 
materials — is  soldered  to  this  board  (in 
three  parity-checked  banks  of  nine  chips 
each)  in  standard  configuration.  An  addi- 
tional 36  sockets  allow  a full  megabyte  of 
expansion.  Only  640K  of  the  native  en- 
dowment of  the  CCC-386c  is  usable, 
strictly  as  DOS  memory. 

ENDOWMEXT  lACKING  Seven  other 
expansion  slots  are  provided  on  the  system 
board.  Although  promotional  materials 
from  the  Chicago  Computer  Connection 
indicate  you  get  three  32-bit,  four  16-bit, 
and  one  8-bit  slot,  a visual  inspection  re- 
vealed that  actual  endowment  to  be  two  8- 
bit  and  five  16-bit  slots,  in  addition  to  the 
single  proprietary  32-bit  connector. 

Of  these,  one  16-bit  slot  is  devoted  to  a 
Western  Digital  WDI003  combined  flop- 
py-and-hard-disk  controller,  and  the  two 


8-bitters  go  to  an  optional  ($99)  serial  card 
and  a monochrome/graphics  display 
adapter  that  has  a built-in  parallel  port.  The 
serial  port  uses  an  XT-style  male  DB-25 
connector,  while  the  parallel  port  uses  a fe- 
male DB-25. 

In  the  mass-storage  department,  stan- 
dard equipment  includes  a single  5 lA-inch , 
high-density  (1.2-megabyte)  floppy  disk 
drive.  The  evaluation  system  was  also 
equipped  with  an  optional  ($699)  half- 
height Seagate  ST-251  hard  disk  in  its  in- 
ternal drive  bay.  Through  its  ST-506  inter- 
face, this  drive  delivered  an  average  access 
time  of  43  milliseconds — not  quite  in  the 
AT  performance  range,  let  alone  80386. 
Ontrack  Computer  Systems’  Disk  Manag- 
er was  supplied  for  dividing  the  disk  into 
DOS-size  volumes. 

The  keyboard  is  a Hi-Tek  product 
based  on  the  original  AT  design  with  84 
keys,  three  indicator  LEDs  for  its  locking 
shift  keys,  and  a completely  bland 
touch — the  keyboard  itself  yields  neither 
tactile  nor  audible  feedback,  although  the 
slightest  click  can  be  heard  from  the  sys- 
tem unit  speaker.  As  a $59  option  the  Chi- 
cago Computer  Connection  supplies  a 
lOI-key  keyboard  patterned  after  the  IBM 
Advanced  Keyboard  model. 

The  Hi-Tek  keyboard  also  features  the 
most  uncomfortable  Spacebar  I’ve  en- 
countered, apparently  designed  to  gouge  a 
groove  in  your  thumb.  You  can  type  on  it, 
but  it’s  nothing  to  win  favor  from  those 
chained  to  its  keys. 

CCC  also  supplied  a Samsung  amber 
monitor  to  match  the  display  card  ($179 
for  the  pair)  and  it  worked  well  enough. 
The  compact  set  has  a screen  roughly  the 
size  of  the  IBM  Monochrome  Display. 
Two  user  controls  are  featured  up 
front — power  on  and  off  and  contrast. 
Brighme.ss,  vertical  size,  and  vertical  hold 
bring  up  the  tear.  Despite  the  switchable 
outlet  on  the  back  of  the  CCC-386c  system 
unit,  the  Samsung  cord  is  designed  for 
plugging  directly  into  the  wall,  so  the  sys- 
tem unit  power  switch  cannot  control  it. 

Documentation  is  scant  at  best,  merely 
a few  sheets  showing  jumper  configura- 
tions with  little  accompanying  explana- 
tion. A software-based  setup  program  for 
changing  CMOS  configuration  and  low- 
level  formatting  of  the  hard  disk  is  also 
supplied. 


In  trath,  the  CCC-386c  is  an  entirely 
workable  computer  (if  your  thumb  holds 
out)  that  makes  its  mail-order  AT-clone 
competition  look  like  snails  caught  in  a 
pool  of  molasses.  Compared  to  tlie  cream- 
of-the-crop  company  here,  however,  it’s  a 
poor  cousin.  If  your  budget  is  tight,  you 
might  be  pleased  with  this  bargain  (base 
price:  $2,995).  If  not,  there  are  better 
choices  to  be  made. 

COMPAQ  COMPUTER  CORP, 

Compaq  Deskpro  386 

To  date  Compaq  Computer  Corp.  has  sold 
more  80386-based  computers  than  any 
other  company — and  with  good  reason. 
The  Deskpro  386  was  among  the  first  (if 
not  the  first)  of  this  genre  actually  to  move 
off  the  loading  dock. 

The  Deskpro  386  is  heir  to  the  line  bear- 
ing its  first  name,  fitting  the  familiar  case 
used  by  the  rest  of  the  Deskpro  machines, 
first  equipped  with  the  8086  microproces- 
sor. Roughly  the  same  size  and  color  as  an 
IBM  AT,  the  case  stands  tall  enough  to  al- 
low AT-size  expansion  cards  to  slip  in,  yet 
it  looks  smaller  because  it  allows  two  side- 


CooqMKi  Deskpro  386 
Con^nq  Oxnputer  Corp. 

20SSS  FM  149 
Houston.  TX  77070 
(800)231-0900 

Lbl  Price:  Model  40.  with  1 Mbyte  RAM. 

1 .2-Mb)rte  floppy  drive,  par^lel  and  se- 

rial ports,  101-key  keybovd.  40-Mbyte  hard 
disk  drive,  $6,499;  Model  130  with  130- 
Mbyte  hod  disk  drive,  $8,799.  EGA  moni- 
tor. $799;  EGA  caid,  $599;  I -Mbyte  RAM 
uf^rade.  $549;  4-Mbyte  RAM  upgrade. 
^.699;  1- 10  2-Mbyte  32-bit  memory  oqMih 
sion  board  (vrith  1 Mbyte  RAM),  $849;  A-  to 
8-Mbyte  memory  expansion  board  (with  1 
Mbyte  RAM).  $2,999;  8-MHz  80287  math 
coprocessor,  $349;  40-Mbyte  DC-2000  tape 
backup,  $799;  second  40-Ml^  hard  di-dt 
drive.  $2. 199;  360K  disk  drive.  $225;  1 .2- 
Mbyte  hard  drik  drive.  $275;  amber  monitor, 
$225;  Compaq  mono/grqihics  dispU^  ad^x- 
er.$199;DOS3.1.$8S. 

In  Short:  The  Deskpro  386's  high-quality 
engineering  aixl  rock-solid  performance 
make  it  a winner.  In  this  case,  dte  first  re- 
mains one  (rf  the  best. 

ClRCLESaSONREAPeRSERVCgCAfC) 
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Special  engineering  touches  place 
ihe  Compaij  Deskpro  3H6  among 
the  leading  SS6  performers.  For 
instance,  Compaq  allows  mapping 
12SK  RAM  to  duplicate  system 
ROM.  boosting  the  performance  of 
BIOS  routines  by  alxna  a factor  of 
four.  Ecaremelyfast  static-column 
dynamic  RAM  makes  up  the 
machine's  ha.se  memorv. 


by-side  full-height  drive  bays  to  peer  from 
the  front  panel  instead  of  stacking  three  on 
the  right. 

The  rear  of  the  system  supplies  the  nec- 
essary power  connectors — electric-in  to 
run  the  system  and  electric-out  to  light  the 
display.  The  keyboard  connector,  howev- 
er, calls  the  front  panel  home.  Compaq  has 
evidently  discovered  that  most  people 
work  with  their  keyboards  in  front  rather 
than  in  back  of  their  computers. 

The  layout  inside  the  chassis  essentially 
conforms  to  the  PC  standard  but  the  sys- 
tem board  that  underlies  it  all  does  not. 
Compaq's  engineering  wundeikinder  have 
cieat^  the  smoothest-operating,  most-sat- 
isfying— though  not  the  fastest — machine 
currently  on  the  market. 

The  Deskpro's  80386  microprocessor 
purrs  along  at  its  full  rated  16  MHz,  using  a 
memory  arrangement  that  yields  up  about 
0.8  wait  states  (Compaq’s  figure)  in  mem- 
ory accesses.  To  allow  compatibility  with 
obstinate  copy-protection  schemes,  a de- 
featable  feature  of  the  Deskpro  386  auto- 
matically slows  the  microprocessor  to  8 
MHz  when  a floppy  disk  is  accessed. 

While  early  models  of  the  Deskpro  of- 
fered the  option  of  an  80287  numeric  co- 
processor (operating  at  either4  or  8 MHz), 
all  machines  built  since  May  are  equipped 
to  handle  an  80387  coprocessor. 

An  unusual  memory  arrangement  is  the 
key  to  the  strange  wait-state  figure  Com- 
paq attaches  to  the  Deskpro.  The  base 
memory  of  the  Deskpro  386  comprises 
four  banks  of  nine  256-kilobit  static-col- 
umn dynamic  RAM  chips,  totaling  1 
megabyte,  all  mounted  on  a separate  “sys- 
tem memory  board.  ’’ 

The  static-column  dynamic  RAM  of 
the  Deskpro  gives  the  machine  extremely 
fast  access  to  memory  within  a 2K  memo- 
ry page  in  that  accessing  a subsequent 
wottl  of  memory  within  one  page  requires 
no  CPU  wait  states.  Fetching  from  outside 
the  current  page  takes  somewhat  longer, 
however,  requiring  two  wait  states. 

According  to  Compaq,  with  typical  ap- 
plications zero- wait-state  operation  occurs 
about  60  percent  of  the  time,  effectively 
yielding  the  equivalent  of  0.8  wait  states 
on  general  processing. 

Sockets  are  already  installed  on  the  sys- 
tem memory  board  for  adding  a second 
megabyte,  and  daughtercards  are  available 


that  add  sockets  for  another  I or  2 mega- 
bytes in  2S6-kilobit  chips  or  up  to  8 mega- 
bytes in  megabit  memory  chips,  all  static- 
column  dynamic  RAM. 

The  system  memory  board  attaches  to 
the  Deskpro  386  system  board  using  a spe- 
cial proprietary  32-bit  memory-only  bus. 
In  addition,  memory  can  be  expanded  to  a 
total  of  14  megabytes  using  the  16-bit  bus 
width  of  the  Deskpro’s  AT-style  expan- 
sion slots. 

USEFUL  BYTES  Compaq  makes  the 
bytes  beyond  DOS’s  640K  addressing  lim- 
it useful  by  providing  an  EMS  driver  that 


turns  the  extended  memory  area  into  ex- 
panded memory.  Further,  Compaq  allows 
mapping  128K  of  RAM  to  duplicate  sys- 
tem ROM,  boosting  the  performance  of 
BIOS  routines  by  about  a factor  of  four. 

Seven  expansion  slots  (in  addition  to  its 
dedicated-to-memory  32-bit  slot)  are  built 
into  the  Deskpro  386.  Four  are  AT-style 
16-bit  slots  and  three  are  8-bit  PC/XT-style 
slots.  One  of  the  8-bit  slots  is  7 inches 
long;  the  rest  ate  full  length.  All  ate  full 
AT  height.  The  expansion  bus  operates  at 
8 MHz  and  may  impose  wait  states. 

In  the  Deskpro  386  Model  40,  which  is 
equipped  with  a 40-megabyte  ST506-in- 


386  Super  AT 
for  $1,995 

Immediate  Delivery! 


5-Year  Warrar\t^  • Made  in  USA 

lOOVo  IBM  AT  Compatible  • Runs  at  20  MHz  Equivalent  AT  Speed 
3x  Faster  than  IBM  AT  • lOx  Faster  than  IBM  XT  • Uses  16  MHz  Intel 
80386  Microprocessor  • FCC  Approved  for  Commercial  Use 


How  To  Order: 

PS/3a6  Uodell 

$1,995- 


To  order  by  Visa,  MasterCard,  Certified  Check 
or  Money  Order,  iriease  call: 

(408)  358-2761 


AT-styte  case.  1 Megabyte  of  32-bit  RAM,  1 .2  Megabyte  Floppy  Drive,  7 Expansion 
Slots,  (^mbined  Floppy  and  Hard  Disk  Controller,  200  Watt  Power  Supply,  En- 
hanced PC-AT  keyboard,  Hard  Disk  Cables,  Phoenix  Bios 


□ PS/3d6  Model  2 

$3,995 

‘Plu»  sAvpng.  rurtdkng 
lax  raAare  «ptcaM; 


IfKludes  Model  1 with  2 Megabytes  of  32-bit  RAM  (instead  of  1 Megabyte),  plus  44 
Megabyte  Hard  Disk  (26  millisecond  access  time,  pre-formatted),  EGA  Monitor  and 
EGA  Adaptor,  Serial/Parallel  Pott.  MS-DOS  Version  3.21  and  GW  BASIC.  Model  2 
is  also  available  with  a 70  or  1 30  Megabyte  Hard  Disk  Drive  and  Monochrome  Monitor 


Call  about  odter  available  options. 


trillian 

power  systems 

Trillian  Computer  Corporation,  405  Alberto  Way,  Los  Gatos,  CalUomia  95030 


' PS'SM  Mo(M  1 gr  UodMZmaylMrWuniadrnawcarKMon  «Mt«n  30ctty»lram  VwdmVwas  sfxppadlor  a M vlund ol  your  purtftasa pnca  Ratwnad aqu^mam  musi t>a Vvppad prapaM 
and »w>yaa  and nwoai>aPoaafS, Hama C>ad»RaM"AgaofttaaonNuw^(CWA)qniHaV'iBp«>9labat  \anaadS  iwardataeavaparttWwraMylo'PS'SMbaticuM  PnoatandapacAeabona 
10  cftanga  ■about  nodca  PSOSb  and  Powar  Syaams  ara  badantafka  o'  Tntian  Consular  Cofporawm  IBM  and  AT  ara  iradamarks  o<  Imamational  Busmaaa  Mactww,  US-OOS  « a 
taqnia>ad  Iradamart  qt  IAotboW  Poaiat  SyManw  la  a *Mmcn  ol  Tnfcan  CotnpuWc  Co^oraaon  Copmigw  I9S7  by  Trtban  Compulaf  Cofpwiaon  PSA04 
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MAN  BUYS 
INB0ARD386; 
ENDSUP 
ON  DESERT 


When  John  Middleton’s  1-2-3 
applications  got  to  be  more  than 
hds  IBM  PC  ATcould  handle,  he 
had  two  choices 
Spend  $6000 for  a new  386 
system. 

Or  spend  $2000  for  an  Intel* 
Inboard 386  system. 


So  he  got  the  best  of  both 
worlds  With  the  Intel  Inboard  386, 
he  got  the  full  power  of  a 386 system 
Without  compromising  one  bit 
on  performance  or  compatibility 
Then,with  the  leftover  $4000, 
he  spent  two  glorious  weeks  on 
the  island  of  Bora  Bora. 


How  can  we  give  you  so  much 
for  so  much  less?  Simple.  If  you 
have  an  IBM  PC  AT  or  compatible, 
you  already  own  % of  a 386 system. 
And  when  you  install  an  Inboard 
386,  you  get  the  rest  of  it. 

Besides  price,  how 
do  they  compare? 

According  to  a recent 
Inpworld  produa 
revie^y  “Inboard  has 
the  best  computing 
speed  of  all  micro 
systems  we  have  tested 
to  date,”  including  all 
other 386  systems 
The  reason  Inboard  is  so 
fast  is  because  of  its  zero  wait 
state  cache  and  32  bit  memory 
And  there’s  also  a special  socket 
for  adding  the  80387-16  math 
coprocessor  giving  you  even 
greater  performance. 

Softie  compatibility  is  unsur- 
passed as  well. 

According  io  PCWek, 

“The  Inboard  386  proved 
perfectly  compatible 
with  a standard  IBM 
PC  AT  and  every  software  produa 
we  tested.”  It’s  compatible  witli 
advanced  software,  too,  including 
the  new 386  control  software  for 


multitasking.  And  lots  of  developers 
are  already  using  Inboard  to  create 
OS/2*applications. 

But  m^e  the  real  question  is 
can  a $2000  system  be  more 

reliable  than  a $6000 
one?The  answer  is  yes. 
Because  it’s  built  by  the 
scune  company  that 
designed  the  80386 
microprocessor  and 
it’s  backed  by  a five- 
year  warranty 
Ifyou  still  need 
more  information 
on  which  system 
is  best,  call  us  at 
(800)  538-3373.  Or  contaa 
your  local  dealer. 

Then  we  suggest  you  find  a nice 
quiet  place,  clear  your  mind  of 
all  distractions,  and  think  it  over. 

Maybe  a nice  quiet  place  like 
Bora  Bora 


0198^  Imd  Cucponbon 

'Oadefnarlu/uwTKr  [BM  PC  AT.OV2/Intem.iii<  huI  l^iMt 


Machines  Coqxmkxi;  ImeVInid  Coqxxatkm 
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lerface  hard  disk,  one  16-bit  slot  is  re- 
served for  a combined  hard-and-floppy- 
disk  controller.  The  Model  130,  equipped 
with  a 130-inegabyte  ESDI-interface  disk, 
fills  two  16-bit  slots  with  separate  haid- 
and  floppy-disk  controllers.  The  standard- 
equipment  display  adapter  consumes  one 
8-bit  slot. 

The  hard  disk  of  the  evaluation  unit,  a 
Deskpro  Model  40,  was  a half-height  Tan- 
don  unit  that  demonstrated  a fast,  30-milli- 
second  average  access  time  and  used  a 
two-to-one  interleave  factor. 

Standard  ma.ss  storage  in  the  Deskpro 
386  includes  a 3 '/i-inch,  high-density  (1.2- 
megabyte)  floppy  disk  drive.  The  remain- 
ing vacant  half  or  whole  slot  can  be  filled 
with  additional  high-density  or  ordinary 
(double-sided,  double-density)  floppies  to 
total  two  floppy  disks,  a miniaturized  DC- 
2(X)0  tape  backup  system,  and/or  (in  the 
case  of  the  40-megabyte  system)  a second 
hard  disk  with  the  same  capacity  as  the 
first. 

The  Deskpro  systems  are  also  equipped 
with  one  serial  and  one  parallel  port,  the 
circuitry  of  which  is  built  into  the  disk  con- 
troller card.  Both  ports  follow  AT  prac- 
tice, with  a male  DB-9  connector  for  the 
serial  port  and  a female  DB-2S  for  the  par- 
allel. 

Also  standard  equipment  is  an  AT-style 
battery  backed-up  clock  and  software  set- 
up scheme  to  match  it  to  its  memory  and 
major  internal  peripherals.  Contrary  to  the 
current  trend,  however,  the  Deskpro  386 
also  uses  several  Jumpers  and  a DIP  switch 
bank  to  allow  extreme  flexibility  in  allocat- 
ing system  memory  and  other  operating 
parameters. 

Compaq  offers  two  display  systems 
with  the  Deskpro  386 — either  an  amber  or 
green  Compaq  Dual-Mode  Monitor  and 
Compaq  Video  Display  Controller  Board 
for  graphics-compatible  monochrome  dis- 
plays, or  a Compaq  Color  Monitor  and 
Compaq  Enhanc^  Color  Graphics  Board 
for  both  CGA-  and  EGA-compatible  color 
graphics.  The  EGA  card  also  has  the  capa- 
bility to  use  32-bit  memory,  making  some 
video  operations  twice  as  fast. 

With  the  Deskpro  386,  you  also  get 
your  choice  of  keyboard  styles — either  84 
keys  in  the  original  (large  Enter  key)  AT 
layout  or  a close  copy  of  IBM's  new  101- 
key  Enhanced  (12  top-row  function  keys 


and  dedicated  cursor  pad)  Keyboard  mod- 
el. The  feel  on  either  keyboard  is  very 
good,  although  stiff,  and  an  electronic 
keyclick  is  provided. 

Compaq  has  positioned  itself  at  the  high 
end  of  the  80386  market,  if  by  its  $6,499 
price  alone.  The  quality  of  this  machine 
and  even  its  subjective  feel  live  up  to  that 
placement. 


COMPUTER  CLASSIFIEDS  INC. 

CCI  ST/386 

Knowing  that  no  one  wants  to  be  stuck 
with  last  year’s  technology.  Computer 
Cla.ssifieds  Inc.  (CCI)  hit  upon  a classic 
computer  design  that  eliminates  obsoles- 
cence. Instead  of  installing  the  micro- 
processor on  the  system  board,  the  compa- 
ny put  the  all-important  chip  on  its  own 
expansion  card.  When  the  moon  changes 
phases  and  today’s  state  of  the  art  becomes 
pass6,  you  can  pop  out  the  unfavored  mi- 
croprocessor and  drop  in  the  latest  darling. 

Thus  the  chassis  of  the  ST/386  harks 
back  to  near  prehistoric  times  when  the 
80286  chip  won  the  roses  for  best  desktop 
performance.  It  looks  like  an  AT  clone  be- 
cause that’s  what  it  was.  Called  the 
ST/286,  a name  still  emblazoned  on  the 


FACT 


FILE 


CCIST/.W4 

Computer  Classifieds  Inc. 

17830  Slate  R(j.  9 
Miami.  FL  33162 
(305)651-5853 

List  Price:  With  640K  RAM.  1 .2-Mbyie 
floppy  disk  drive,  enhanced  AT-style  key- 
board. Hercules-compatible  momK'hromc 
graphics/printcr  aiiaptcr,  high-resolution 
monochrome  monitor.  40-Mbyie.  20-miUi- 
second  hard  disk  drive,  $3. 195;  Model  70. 
with  70-Mby(e,  28-millisecond  hard  disk 
drive,  $3,395;  Model  80,  with  80-Mbytc 
hard  disk.  $3,595;  Model  40  with  2.6 
Mbytes  of  32-bit  RAM.  $3,695;  Model  70 
with  2.6  Mbytes  of  32-bit  RAM,  $3,895; 
Model  80  with  2.6  Mbytes  of  32-bii  RAM. 
$4,095;  EGA  option  (adapter  and  monitor), 
$500. 

In  Short:  The  ST/386  has  its  80386  chip  on 
an  expansion  card,  so  CCI  286  owners  can 
upgrade  ($800).  It's  a clever  marketing  idea 
fur  those  who  already  own  the  box . 
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front  panel  of  the  evaluation  unit,  the  first 
incarnation  of  this  PC  ran  its  80286  at  12 
MHz. 

In  the  months  since  it  was  last  reviewed 
in  the  pages  of  this  magazine,  CCI  moved 
to  a new  80386  card,  further  boosting  the 
power  of  the  system.  Strangely,  the  new 
chip  mns  at  the  odd  speed  of  14.2  MHz 
(not  the  16  at  which  it  is  rated)  with  one 
wait  state,  as  does  the  ST/386  expansion 
bus,  or  so  claims  CCI.  Overall  perfor- 
mance works  out  at  about  80  percent  better 
than  IBM’s  8-MHz  PC  AT  and  about  10 
percent  less  than  Compaq’s  Deskpro  386. 

The  styling  of  the  ST/386  looks  entirely 
ordinary.  The  upper  left  of  the  (font  panel 
holds  the  requisite  miniature  control  panel, 
complete  with  system  keylock  (which  pre- 
vents under-the-cover  access),  power  on, 
drive  activity  and  “turbo”  indicators,  and 
a square  red  system-reset  button.  The  nu'- 
bo  light  hints  that  this  is  a two-speed  sys- 
tem, switchable  from  the  keyboard  at  any 
time,  with  its  slow  speed  knocking  clock 
performance  in  half,  down  to  the  AT-com- 
patibility  level. 

Drive  bays  match  the  IBM  allotment:  a 
single  5‘4-inch  ftill-height  internal  bay  for 
hard  disks  and  three  half-height  bays  on 
the  right — two  with  front-panel  access,  for 
floppies  or  other  storage  devices. 

(3ne5'4-inch,  high-density  (1.2-mega- 
byte) floppy  disk  is  standard  equipment. 
The  evaluation  machine  was  also  equipped 
with  an  optional  Micropolis  40-meg^yte 
hard  disk  that  achieved  commendable  per- 
formance— an  average  access  time  of 
about  29  milliseconds — through  its  ST506 
interface. 

The  power  supply  hangs  its  power-con- 
trolling  red  tongue  out  the  rear  of  the  right 
side  of  the  chassis  and  provided  the  stan- 
dard line-voltage-in  and  switched-power- 
to-the-display  jacks  on  the  tear  panel.  Ap- 
parently a 1 17-volts-only  model  (no 
adjustment  switch  is  visible),  the  power 
supply  is  physically  XT-size  and  hides  its 
cooling  fan  inside  the  chassis.  The  power 
supply  provides  2(X)  watts. 

COMPACT  BOARD  The  remarkable 
part  of  the  system  is  its  compact,  XT-size 
system  board.  It’s  sparsely  populated,  re- 
lying principally  on  the  Chips  and  Tech- 
nologies VLSI  set  to  keep  the  component 
count  low.  CCI  equips  the  ST/386  with  a 


PC  MAGAZINE  ■ S EPTEM B ER  29,  1 98 7 
116 


Can  MakeThis  Statement. 


At  6.4  pounds,  the  newTlOOO  is  the 
lightest  portable  PC  in  the  world. 

It’s  a good  ten  pounds  lighter  th^ 
some  “portables!’  And  you  know  how  it  feels 
to  cany  around  ten  extra  pounds. 

\et  within  its  diminutive  footprint  (it’s 
about  a foot  wide  and  not  even  that  deep) 
lies  all  the  power  of  a desktop  PC. 

Included  are  512KB  of  RAM  and  a 
built-in  720KB  3’^" floppy  drive,  plus  MS- 
DOS’  2.11  in  ROM. 

It  comes  with  a new  supertwist  screen 
that’s  adjustable  a full  180°  and  folds  flat 
when  wu  want  to  add  a CRT 

The  IBM*-compatibleT1000  offers 
you  some  ver>'  intelligent  options.  Like  a 
numeric  keypad  and  a 1200  bps  Hayes® 


compatible  internal  modem.  Or  an  expan- 
sion card  that  will  improve  its  memory  by 
another  768KB. 

All  in  all,  it’s  the  perfect  way  to  go  to 
work  without  going  to  work.  Or  to  get  home 
early,  even  when  youll  be  working  late. 

Call  1-800-457-7777  for  the'lfoshiba 
computer  and  printer  dealer  nearest  you. 
And  see  how  it  feels  to  pick  up  the  most 
portable  portable  in 
the  world.  Nothing  is 
as  ea^  to  take. 

Except,  maybe, 
its  price. 

MM^SsMivtaneredtradeniarkifMicnsbl't 
Unxnbnn  lu^naninstefvdtiadeTTErt  i 

«<■  mytsCnrooraOin.  DIM  B a 
tradpmailciifWniabunil 
Business  Machines 
CtcptrjliuiL 


In  Touch  with  Tomorrow 

TOSHIBA 

T(«hfci  .4mmca  far..  Informahnn  Sv’stPms  Dnnaon 
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It's  no  surprise  that  the  CCI ST/JH6 
has  the  look  of  an  ordinary  AT 
contpatihle.  It  heftati  life  as  the 
STiZHh  with  its  CPU  on  an 
expansion  card  rather  than  on  the 
motherbtHird.  Reincarnation  as  a 
3lt6  machine  entailed  the  simple 
expedient  of  puHint;  the  802Ii6  chip 
and  uptiradin^  the  mieroprtteessor 
on  the  card  to  the  S03H6 . 


Phoenix  Technologies  BIOS. 

The  80386  microprocessor  itself  re- 
sides on  an  8-inch  expansion  card  along 
with  PLA  (programmable  logic  array) 
chips  and  a socket  for  an  80287  numeric 
coprocessor.  Through  hardware,  the  co- 
processor can  be  set  up  to  run  at  either  mi- 
croprocessor speed  or  two-thirds  micro- 
processor speed.  Adding  an  additional 
oscillator  allows  it  to  function  at  "6,  8,  or 
10  MHz  or  other  desired  speed,"  accord- 
ing to  the  documentation. 

Memory  is  relegated  to  another  daught- 
ercard  using  a proprietary  32-bit  bus.  The 
evaluation  system  was  filled  with  3 mega- 


bytes, implemented  with  a full  dozen  sol- 
dered-in  memory  modules,  each  with 
eight  100-nanosecond,  256-kilobit 
DRAM  chips.  Of  this,  2 megabytes  were 
assigned  as  extended  memory,  640K  as 
DOS  memory,  and  I28K  of  the  remainder 
for  “phantom  ROM.”  The  system  auto- 
matically copies  its  BIOS  from  16-bit 
ROM  to  this  32-bit  DRAM  to  speed  exe- 
cution of  its  routines  (and  system  perfor- 
mance). 

Six  other  expansion  slots  are  provided, 
three  using  the  8-bit  XT  bus,  three  with  the 
16-bit  AT  bus.  All  of  these  slots  are  full- 
length  and  AT  height. 


Standard  equipment  fills  one  of  the  8- 
bit  slots  with  a communicaUons  adapter 
that  yields  two  serial  and  one  parallel  port. 
COMl  gets  an  AT-style  9-pin  male  con- 
nector, COM2  an  XT-style  25-pin  male 
connector.  The  parallel  port  uses  a stan- 
dard female  DB-25. 


■ CCI  equips  the  ST/386 
with  a Phoenix 
Technologies  BIOS. 

One  16-bit  slot  is  filled  with  a Western 
Digital  WD1()03  combined  floppy-and- 
hard-disk  controller.  In  the  evaluation  sys- 
tem, a second  8-bit  slot  hosted  an  optional 
Quadram  EGA  card. 

Originally,  CCI  supplied  the  ST/386 
with  a 103-key  BTC  (Behavior  Tech  Com- 
puter) keyboard,  but  during  our  testing 
they  changed  suppliers,  shipping  us  a re- 
placement product  bearing  the  name  Ma- 
gitronic. 

Although  the  new  choice  conformed  to 
the  standard  lOI-key  layout  of  the  IBM 
Advanced  Keyboard,  its  touch  wasn’t  in 
the  same  league.  The  keyboard  gave  a lin- 
ear feel  with  neither  true  tactile  nor  audible 
feedback.  It  proved  typeable,  more  so  than 
the  first  keyboard,  but  it  rates  as  far  from 
exemplary. 

The  system  setup  program  is  contained 
in  ROM  and  can  be  accessed  either  by  mn- 
ning  a utility  or  by  pressing  F2  at  an  ap- 
pointed time  during  boot-up.  It  supports 
nearly  40  different  hard  disks.  A 6.8-volt 
Tadiran  lithium  battery  attached  with  Vel- 
cro to  the  top  of  the  power  supply  keeps  the 
CMOS  configuration  memory  and  built-in 
system  clock  alive  when  the  electricity  is 
switched  off. 

Interestingly,  the  rear  panel  bears  a 
sticker  claiming  FCC  Class  A approval 
and  another  inside  the  system  claims  Class 
B.  Neither,  predictably,  boasts  a certifica- 
tion number. 

If  you’ve  got  an  old  80286  model,  the 
CCI  upgrade,  priced  at  $800,  may  be 
worth  considering,  but  the  performance 
tests  show  that  most  other  80386s  leave 
this  one  behind. 


]^fext  to  IBM,  I^radise  makes  iiH)re 
video  (mtixJIers  than 


Quietly,  without  a lot  of  fanfare.  Paradise  has  sold  more  than  1,000,000  PC  video  controllers. 


Bci  oming  the  world’s  largest  supplier  of  personal  computer  video  cards  and  video  controller  chip  sets 

of  reliability  and  technical 


outside  of  IBMT  In  the  process,  we’ve  built  a record 


exceUence  that’s  second  to  none.  We’ve  introduced  innovations 


like  AiUoStvitching™  and 


Automatic  Monitor  Detecdon™  Pushed  the  resolution  of  IBM’s  graphic  standards  to  new  heighte.  Supported  the  most  popu- 
lar software  applications.  And  created  a product  line-up  that  ofifers  price  and  performance  options  designed  to  meet  every 

PC  video  need.  From  480  line  resolution  EGA  Cards  to  Basic  Video 
Cards  for  your  monochrome  systems.  That’s  why  a lot  of  major  computer 


manulactureis  seD  Paradise  products  with  their  systems.  And  why  you  should  look  for  our  name  when  you’re  ready  for 


your  next  video  card.  Were  Paradise,  The  Personal  Computer  Video  Company.  And  we  make  more  video  controllers 


than  anybody  next  to  IBM.  Call  415-871-4939  for  the  name  of  your  nearest  dealer. 


PARADISE- 


Paradise  Systems.  Inc.  217  Ea.<il  Grand  Avenue  South  San  Krancisco.  CA  94080  is  a trademark  of  Paradise  Systems.  Inc.  IBM®Ls  a it^stered 

trademark  of  intemationa]  Busint'ss  Mai'hines  Corporation.  Cujiyri^  ©1987.  Ruadlse  Systems.  Inc. 
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The  Con'us  3ii6  is  solid  and 
capacious:  four  vertically  oriented 
5‘A-inch,  half-height  drive  bays 
ha  ve  front-panel  access  and  another 
full-height  bay  is  tucked  safely 
underneath  the  right  pair  of 
accessible  bays.  Expansion  slots 
total  eight,  all fitll  length  and full  AT 
height. 


CORVUS  SYSTEMS  INC. 

Corviis386 

A teapot  among  towers,  the  Corvus  386  is 
short  and  squat  (16  by  16  by  11  inches),  a 
low-rise  machine  that  might  double  as  a 
footstool  were  it  only  equipped  with  a pad- 
ded top.  The  handle  that’s  actually  hidden 
there  is  an  invitation  to  a hernia,  as  the  hef- 
ty hardware  weighs  in  at  52  pounds. 

Although  the  floor-hugging  design 
might  be  more  fitting  for  the  network  serv- 
er that  would  be  expected  from  Corvus,  a 
manufacturer  highly  regarded  in  that  field, 
the  386  functions  admirably  as  a stand- 
alone, single-user  computer.  Its  80386 
brain  makes  it  formidable  competition  for 
all  but  the  mightiest  contenders,  and  its 
minicomputer-like  construction  assures 
that  it  will  be  around  long  after  meeker  sys- 
tems have  gone  the  way  of  all  things. 

The  unusual  packaging  allows  for  a 
uniquely  large  number  of  mass-storage  ex- 
pansion options.  A total  of  four  514-inch, 
half-height  drive  bays  have  front-panel  ac- 
cess, and  another  fUll-height  bay  is  tucked 
safely  inside  the  cabinet  underneath  the 
right  pair  of  accessible  bays.  All  bays  are 
vertic^ly  oriented;  drives  are  installed  in 
them  without  rails,  using  only  their  natu- 
ral, tapped,  side-mounting  holes. 

Beneath  the  left-hand  bays  is  a small 
control  panel  that  includes  a system  key- 


Corvus  386 
Corvus  Systems  Inc. 

160  Great  Oaks  Blvd. 

SanJose,CA95ll9 
(408)  28M100 

List  Price:  With  5I2K  RAM.  1.2-Mbyte 
floppy  disk  drive,  clock/calendar,  seri^,  par- 
allel polls,  eight  expansion  slots.  $6,595; 
monochrome  graphics  monitor  and  card  (am- 
ber or  green).  $395;  color  graphics  system. 
$665;  EGA  mtmilorand  card.  $1,495;  2- 
Mbyte  memory  expansion,  $1,895;  360K 
floppy  disk  drive,  $ 197;  20-Mbyie  hard  disk 
drive,  $725;  40-Mbyte  hard  disk  drive, 
$1,475. 

In  Short:  The  virtues  of  the  CtMvus  386  are 
its  nigged  coastniction  and  its  incredible  ca- 
pacity for  mass-storage  devices,  making  it  a 
strong  contender  for  use  as  a file  server. 
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lock  (which  does  not  prevent  access  inside 
the  case),  a drive  activity  indicator,  and  a 
power  indicator. 

The  rear  of  the  machine  was  arranged 
with  atypical  forethought  about  cabling. 
Nearly  all  wires  attach  below  the  center- 
line  of  the  chassis,  including  the  keyboard, 
power-in  and  switched-power-out  (to  the 
display)  connectors,  and  the  optional  re- 
taining brackets  of  the  expansion  slots. 
The  rocker  switch,  which  controls  system 
power,  is  located  here,  too. 

Somewhat  higher  on  the  chassis  are  the 
connectors  for  the  system’s  built-in 
ports — a male  DB-25  for  a serial  port  and  a 
female  DB-25  for  parallel  devices — at  the 


bottom  of  a stack  of  six  more  blanked  cut- 
outs for  mounting  additional  connectors  of 
the  same  size  without  using  expansion  card 
retaining  brackets. 

The  cover  of  the  left  side  of  the  chassis 
comes  off  to  give  access  to  the  system 
board,  which  tuns  down  the  vertical  center 
of  the  386,  and  expansion  slots.  The  right- 
side  cover  hides  only  the  other  two  half- 
height bays,  the  internal  drive  bay,  and  the 
unrated  full<hassis-length  power  supply, 
selectable  between  1 17-  and  240-volt  op- 
eration by  a rear  panel  switch. 

Once  you  are  inside  the  Corvus  system 
unit,  its  originality  fades.  The  system 
board  is  an  off-the-line  Intel  OEM  prod- 


Experience  counts. 
Kaypro  Corporation’s 
35  years  of  electronic 
products  innovation  can 
be  seen  in  every  detail  of 
the  new  KAYPRO  386. 

In  speed,  power,  and 
performance,  the 
KAYPRO  386  is  at  the 
head  of  the  class. 

Time  is  money. 

The  KAYPRO  386, 
powered  by  Intel’s  80386 
microprocessor,  runs 
most  popular  software 
two  to  three  times  faster. 
And  when  the  pressure’s 
on,  every  second  counts. 
Whether  it’s  engineering, 
business,  networking,  or 
any  high-power  pursuit, 
the  KAYPRO  386  makes 
sense.  Starting  at  $4995, 
even  the  price  makes 
sense. 


Kaypro  Is  Computers. 
From  the  no-nonsense 
KAYPRO  PC  to  the 
world’s  first  AT- 
compatible,  the  KAYPRO 
286i,  Kaypro  is  com- 
puters. As  with  all 
Kaypro  products,  the 
KAYPRO  386  is  backed 
by  service  and  support 
that  ensures  maximum 
benefits  for  you  and 
your  business.  And  the 
advantage?  Experience, 
pure  and  simple. 

Seeing  is  Believing. 

To  fully  appreciate  what 
the  KAYPRO  386  can  do, 
see  it  in  action  at  your 
nearest  Kaypro  dealer. 
Put  the  KAYPRO  386  to 
the  test.  It’s  faster  than 
you  think. 


COMPUTERS 
J t)  e Future's  Built  In 


KAYAW 

t-Unir 


lUirpro't  Commercial  Leasing 


Trademarks:  IBM  and  AT  are  trademarks  of  International 
Business  Machines,  Inc.;  Intel,  Intel  Corporation. 


rnffm 


KayiKo's  Revotvmg  Charge  Plan 

For  the  Kaypro  dealer  near  you,  call  1-800-4KAYPRO. 

4/. 
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LOOK  WHAT  THEY’VE  DONE 


Eveiything  they  could  think  of. 

Who  are  they?  Over  100,000  computer 
users  who  have  discovered  a truly  unique 
data  storage  solution,  The  Bernoulli  Box.® 
Over  100,000  users  who  have  found 
hundreds  of  ways  to  improve  their  data 
management,  growth,  security  and 
flexibility  using  the  Bernoulli  Box  and 
its  removable  10-  or  20-megabyte  disk 
cartridges.  Over  100,000  users  like  you. 


BANKING: 

A credit  flim  that  supplies  Infor- 
mathm  to  banks  employs 
Bernoulli  Boxes 
to  work  with 
smaller  banks 
and  credit  unions. 
Credit  requests 
are  controlled 
on  individual 
cartridges,  making 
it  easy  to  keep 
track  of  information 
and  disperse  it  to  the 
appropriate  users.  This 
unique  approach  to  database 
management  uses  cartridges  as  electronic 
file  cabinets,  combining  the  best  of  phys- 
ical and  electronic  data  management. 


ACCOUNTING: 

A Big  Eight  accounting  firm  does  exten- 
sive tax  preparation  and  in-depth  financial 
analysis,  and  maintains  audit  trails  utilizing 


A FEW  OF  OUR 
BEST  CUSTOMERS. 

American  Express 
Amoco  Oil 
AT&T 

Bank  of  America 
Blue  Cross/Blue  Shield 
Boeing 

Chase  Manhattan  Bank 
Coca-Cola 
General  Foods 
Har\'ard  University 
IBM 

Lockheed 

Lotus  Development 
Merrill  Lynch 
Mobil  Oil 

Pacific  Northwest  Bell 

RCA 

TRW 

Union  Carbide 

U.S.  Army.  Navy.  Air  Force 


Bf-mxiijj 


distributors  are  kept 
current  by  sending  them  copies  on  car- 
tridges. With  databases  stored  on  indi- 
vidual cartridges,  the  company  can 
more  easily  control  large 
amounts  of  data  and  rapid  data 
growth,  an  ideal  application 
for  the  Bernoulli  Box. 


PROGRAMMING: 

One  of  the  largest  software 
developers  In  the  U.S.  uses 
Bernoulli  Boxes  to  manage 
enormous  amounts  of  soft- 
ware source  code.  Program- 
mers record  all  the  source 
code  for  an  application  on 
one  cartridge,  make  backup 
cartridges  for  protection, 
and  work  directly  from  a 
“working”  cartridge.  This 
allows  them  to  modify  code 
or  develop  revisions  on  mul- 
tiple cartridges,  without 
fear  of  damaging  the 
original  source  code, 
which  is  safely 


MANUFACTURING: 

An  appliance  manufacturer  with  massive 
inventoiy  manages  its  large  databases  on 
Bernoulli  Boxes.  As  parts  and  inventory 
lists  are  up- 
dated, plant 
managers 
and 


0 


stored  on  the  “backup" 
cartridge. 


GRAPHICS: 

An  architect  In 
Chic^  uses  over  40 
Bernoulli  Cartridges 
a year  archiving 
lengthy  architectural 
designs  generated  on 
a CAD  system.  Using  a i 
Bernoulli  Box  gives 
him  unlimited  storage  capacity,  plus  the 
portability  to  take  cartridges  with  him 
when  he  meets  with  clients  and  contractors 
(many  of  whom  also  use  a Bernoulli  Box). 
This  fast  growth  is  a powerful  benefit  of 
Bernoulli  Tbchnology,”  whether  for  CAD, 
graphics  or  desktop  publishing, 

GOVERNMENT  CONTRACTORS: 

An  Important 
defense  contractor 

that  needs  total 
security  on  clas- 
sified projects  uses 
Bernoulli  Boxes  for 
data  management.  I 
fied  data  can  be  sto 


the  Bernoulli  Box. 

Its  large  10-  or  20- 
megabyte  capacity 
provides  adequate 
storage  for  such  ap- 
plications and  secu- 
rity for  each  client. 

Instead  of  tying  up 
the  firm’s  main- 
frame system  with 
heavy  number 
crunching,  accoun- 
tants download  client  information  and  data 
onto  Bernoulli  Cartridges  and  develop  the 
client  analysis  at  individual  PC  workstations. 


WITH  THE  BERNOULU  BOX. 


Bernoulli  Cartridges 
which  are  secured  in 
vaults  when  not  in 
use.  And  specific 
pieces  of  data  can 
be  copied  onto 
cartridges,  rather 
than  giving 
users  access 
to  an  entire 
database  of 
sensitive 

information.  PUBUC 

imimES: 

A utiltty  company  In  one  Western  cHy 

uses  CAD  software  and  Bernoulli  Bonces  to 
keep  track  of  power  and  water  lines.  The 
company  has  divided  the  city  into  quad- 
rants, storing  the  utility  mapping  for  each 
quadrant  on  a single  cartridge. 

Copies  of  car- 
tridges can  be 
quickly  made 
to  allow 
several  people 
to  work  on 
different  projects  in  the  same  quad- 
rant at  the  same  time.  And  cartridges  can 
be  easily  archived  for  historical  reference. 


RECORD  KEEPING: 

A meiflcal  Insurance  carrier  wHh 
offices  worldwide  must  keep 
track  of  an  enormous  number 
of  records  for  millions  of 
claimants.  The  company  uses 
Bernoulli  Boxes  which  allow  easy 
access  to  information,  infinite  stor- 
age capacity  and  a simple  system  for 
database  management  of  archival  data. 

Individual  offices  use  cartridges 

to  update  crit- 
ical informa- 
tion on  a time-  ^ 
ly  basis  and 
send  updates  to 
the  company's  central  database. 

WHAT  MAKES  THE  BERNOULU 
BOX  FLY? 

In  the  truest  sense,  it  is  the  remarkable 
Bernoulli  Tbchnology™  that  makes  the 
Bernoulli  Box  fly.  When  a Bernoulli  Disk 
spins  inside  the  Box,  it  literally  “flies" 
beneath  the  read/write  head  on  an  air 
bearing.  Any  disturbance  that  might  cause 
a normal  hard  disk  to  crash  the  head  into 
the  data  simply  causes  the  Bernoulli  Disk 
to  temporarily  fall  safely  away  from  the 
head.  The  air  flow  also  purges  contaminat- 


high 
modem 
or  LAN  costs, 
all  you  pay  is  a few  dollars 
for  postage  or  a few  minutes’  walk. 

Security.  Rules  of  thumb  say  your 
data  is  worth  at  least  $1,000  per  mega- 
byte. You  can  use  passwords  for 
security,  but  the  ultimate  security  is 
physical  security.  When  you  put  your 
data  on  a Bernoulli  Cartridge,  you  can 
remove  it  and  store  it  safely. 

BERNOULU  STMUGE  COSTS 
VS.  HMID  DISK  UNO  TAPE  COSTS 


— New  Price  20+20 
— 10  + 10 

OM  Price  20  + 20 

— Hard  Disk + Tapes 


20  40  60  80  100  120  140  160  180  200 
Megabytes 


ty.  IOMEGA  Corporation  now 
includes  a one-year  limited  warranty  on 
the  Bernoulli  Box.  A special 


ULKtgtJLU. 


ing  particles  from  the  disk. 

What  about  value? 

Of  course,  it  takes  more 
than  breakthrough 
technology  to  make 
a product  worth 


buying.  With  its 
new  competitive  pricing  and 
unique  features  like  built-in 
backup,  the  Bernoulli  Box 
simply  gives  you  more  for 
your  money  than  other  stor- 
age options. 

Expandablltty.  When  you 
buy  a Bernoulli  Box,  you  buy 
unlimited  data  storage.  When 
one  10-  or  20-megabyte  car- 
tridge is  full,  you  Just  put  in 
a new  one.  For  a fraction  of 
the  cost  of  a new  hard  disk. 

Portability.  With  a Bernoulli 
Box,  sharing  data  is  as  easy  as 
removing  a cartridge  and  carry- 
ing it  or  mailing  it  where  you 


second-year  warranty  is  also 
available  for  just  $129.95.  (Warranty  is  on 
Bernoulli  Box  and  adapter  only.  Available  on 
product  purchased  after  March  15, 1987.) 

Think  about  tt. 

With  over  100,000  Bernoulli  Systems 
and  1,500,000  Bernoulli  Cartridges  in  use, 
the  Bernoulli  Box  has  become  a data 
storage  standard.  Give  it  some  thought. 
Then  put  the  Bernoulli  Box  to  work,  doing 
whatever  you  can  think  of.  For  informa- 
tion, sec  your  local  Authorized  Reseller,  or 
call  1-801-778-3000. 


want  the  data  to  go.  Instead  of  iomeca corporation  i82iwe$t4ooosouth  Roy.uuhsAoe? 
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■ 386  COMPUTERS 


ATTENTION  TO  DETAILS 


The  Compaq  Deskpro  S86  has  a design 
feature  ifutt  should  be  emulated  by  every  PC 
marurfacturer:  the  keyboard  connects  to  the 
front  of  the  chassis,  not  around  back.  It's  a 
smalt  detail,  but  one  that  shows  how 
creatively  the  machine  is  designed. 


Insuring  its  machine  against  obsolescence. 
CCl  puts  the  80386  chip  in  its  STI386  on  an 
expansion  card  as  opposed  to  wiring  it  into  the 
motherboard.  This  feature  makes  CCT  s286- 
based  machines  upgradable . 


The  Corvus 386  has  an  unusually  large 
number  of  available  drive  bays,  including 
four  hafr-height  bays  accessible  from  the 
outside  and  one  internal full-height  bay. 


In  order  to  meet  FCC  certification  requirements, 
386-based  computer  manufacturers  have  to 
make  their  machines  as  radiation  leak-procf  as 
possible.  In  the  case  of  the  Kaypro  386,  the  back 
panel  has  a wide  variety  of  screws  and  plugs  that 
fill  every  gap. 


The  portable  Noble  386  from  PC  Discount  has 
a pair  of  stand-up  feet  on  its  base  to  allow for 
easier  viewing  cf  the  CRT  display,  but  it  also 
has  a second,  mysterious  pair  of  feet  on  its  top 
side. 


uct,  with  all  its  features  and  shortcomings. 
The  processor  is,  of  course,  an  80386  op- 
erating at  16  MHz  with  one  wait  state  on 
metnoty  accesses.  Using  the  keyboard,  it 
can  be  slowed  to  8 MHz  for  compatibility 
purposes.  A socket  is  provided  for  an 
80387  numeric  coprocessor. 

Inside  the  rear  panel,  held  by  Velcro,  is 
a lithium  battery  for  keeping  the  CMOS 
configuration  memory  and  the  built-in 
clock  fresh. 


Corvus  has  used  the  Intel  board  intact, 
adding  its  own  BIOS  and  snaking  an  ex- 
tension cable  on  the  keyboard  jack  to  put 
the  external  connector  at  the  bottom  of  the 
chassis.  Even  so,  and  despite  the  all-metal 
chassis  (only  the  front  panel  is  plastic),  the 
system  earns  only  an  FCC  Class  A rating. 

System  board  RAM  totals  S 1 2K , all  dy- 
namic and  assigned  to  DOS  through  a 32- 
bit  data  path.  In  the  evaluation  machine, 
Corvus  loaded  one  32-bit  expansion  slot 


with  a memory  board  weighted  down  with 
2 megabytes  in  eight  banks  of  100-nano- 
second, 2S6-kilobit  chips  that  serve  as  ex- 
tended memory. 

Expansion  slots  total  eight — two  with 
the  Intel  proprietary  32-bit  bus,  four  with 
an  AT-compatible  16-bit  bus,  and  two 
with  an  XT<ompatible  8-bit  bus.  All  are 
full  length  and  full  AT  height.  In  addition 
to  the  memory  board,  slots  in  the  evalua- 
tion machine  were  filled  with  a Western 
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Desktop  Performance 
with  no  strings 
attached. 


Now  Kurta  opens  up  a 
new  world  for  desktop 
efficiency  with  the  IS'“ 

series  featuring  a 3-button  cordless  pen  and  a 
4-button  cordless  cursor  for  years-ahead  perfor- 
_ mance.  Add  Kurta's  super-intelligent  tablet . . . 
interface  software . . . application  controller . . . and  you  get  the  incredible 
Kurta  Input  System! 

Programs  switch  instantly  for  Desktop  Publishing,  Business  Graphics, 
CAD/CAM,  and  Graphic  Arts  with  the  touch  of  a menu  key.  You  control  the 
entire  system  from  tablet  templates  you  can  custom  build. 

For  a real  eye-opening  demonstration  with  “No  Strings  Attached,”  see 
your  dealer  or  call  Kurta  direct  for  the  dealer  nearest  you. 


MURTn*’ 


DEPT.  PC2  4610  S.  35TH  STREET,  PHOENIX,  ARIZONA  85040 
1-800-445-8782 


NAME 


PC  Magazine 
August  1987 


Editor’s  Choice 


ADDRESS 

CITY STATE ZIP 

The  new  intelligent  Kurta  Input  System  works  with  IBM*.  Apple*.  Amiga*  and  their  compat- 
ibles, as  well  as  in  GEM*  and  Microsoft*  environments. 
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■ 386  COMPUTERS 


Not  panU  ularly  PC  compatible  hut 
a beautifully  constructed  and  clever, 
innovative  machine  all  the  same,  the 
IBM  Persotuil  SysternJ2  Mtxiel  BO  is 
the  perfect  deskside  companion — 
tfuiet  and fast.  Once  software 
permits  its  Micro  Channel 
architecture  to  show  what  it  can  do, 
the  competition  will  be  hard-pressed 
to  catch  up. 


Digital  WD1003  combined  floppy-and- 
hard-disk  controller,  a controller  for  a 
IX^bOO-style  tape  cartridge  backup  sys- 
tem, and  a monochrome/graphics  card. 
Only  the  first  of  these  boards  required  a 16- 
bit  slot. 

A FLOTILLA  OF  DRIVES  Corvus 
equipped  the  evaluation  machine  with  a 
flotilla  of  drives:  the  standard  equipment 
high-density  (1.2-megabyte)  5 '/4-inch 
floppy  disk;  an  optional  double-sided, 
double-density  (360K)  floppy  disk;  an  op- 
tional Wangtek  tape  drive;  and  a Control 
Data  (CDQ  full-height,  7()-megabyte  hard 
disk.  Even  so,  one  half-height  drive  bay 
remained  vacant. 

The  29-millisecond  average  access 
time  of  the  CDC  drive  matched  the  perfor- 
mance of  the  system  perfectly  and  made 
programs  snap  onto  the  screen.  The  tape 
drive  was  accompanied  by  Sytron  Corp.  's 
Pulse  software,  which  uses  a data  format 
interchangeable  with  that  of  IBM’s  exter- 
nal PC  tape  cartridge  machines. 

The  Corvus  keyboard  is  manufactured 
by  Maxi-Swilch  Co.  and  follows  the  origi- 
nal AT  84-key  layout.  Its  mbber-dome 
technology  gives  good  tactile  feedback 
with  a light  touch  but  without  audible  rein- 
forcement. 

Overall,  the  Corvus  386  gives  an  im- 
pression of  strength — from  its  weight, 
from  its  stocky  design,  from  the  roar  of  its 
uncotrunonly  noisy  power  supply  fan.  De- 
spite its  garden-variety  system  board,  this 
machine  is  an  impressive,  well-built,  and 
powerful  computer  worthy  of  the  toughest 
assignments. 

IBM  CORP. 

IBM  Personal  System/2 
Model  80 

Strange  as  it  may  seem,  the  least  PC-com- 
patible of  these  80386  machines  is  made 
by  IBM.  In  fact,  had  any  other  company 
introduced  the  Personal  System/2  Model 
80,  it  would  be  praised  as  a happy  aberra- 
fion — an  extremely  clever,  innovative  ma- 
chine that  makes  a genuine  advance  in 
technology — but  one  destined  ultimately 
to  fail  because  of  its  lack  of  the  utmost  in 
PC  compatibility. 

Because  it’s  an  IBM  product,  however, 
many  industry  pundits  see  the  Model  80  as 


something  created  only  to  increase  Big 
Blue’s  bottom  line  by  forcing  a new  stan- 
dard down  everyone’s  throat.  Indeed,  at 
least  two  of  the  Model  80’s  innova- 
tions— 3 ‘/2-inch  drives  and  VGA  graph- 
ics— are  likely  to  catch  on  as  new  stan- 
dards. But  play  with  or  work  on  the  Model 
80  for  a few  minutes  and  you’ll  appreciate 
that  it’s  more  than  a renegade  ma- 
chine— it’s  a genuine  advance  and  proba- 
bly the  best  80386-based  PC  compatible 
currently  available. 

The  Model  80  is  a modem  monolith  in 
the  style  of  Digital  EquiptnenrCo.  ’s  tow- 
ering minicomputers,  and  at  about  4 
MIPS,  it  rivals  them  in  power.  Standing  24 


inches  high,  7 inches  wide,  and  19  inches 
deep  (ignoring  its  foot- wide  flipper-feet), 
the  Model  80  is  molded  from  reinforced 
plastic,  finished  in  pale  beige  on  the  out- 
side and  interference-preventing  conduc- 
tive paint  on  the  inside.  This  shielding  is 
good  enough  to  earn  the  Model  80  an  FCC 
Class  B certification. 

It's  a perfect  desk-side  companion. 
More  than  just  attractive,  the  Model  80  and 
its  PS/2  kin  ate  the  first  PCs  I would  not 
mind  sharing  my  office  with — finally  a 
manufacturer  has  built  a quiet  computer. 
Compared  with  the  Model  80,  the  other 
80386-based  PCs  sound  like  vacuum 
cleaners  raging  on  your  desk. 


PC  MAGAZINE  ■ SEPTEMBER  29.  1987 
126 


“Wyt  a second, 
^u’le  s^ii^Ican  create 
abdications  in  1-2-^ 
hand  diem  out  to,  sa^ 
10  users...and 

diQ^don’t  need  1-2-3 

at  their  deskj?” 

IdKH^tdiatwas 
impossiUe... 
not  to  mention  illegal!’ 


It’s  true.  There’s  finally  a way  to 
distribute  executable  spreadsheet 
applications — as  many  as  you  need, 
to  anyone  who  needs  them. 

It’s  simple.  It’s  secure.  And  at 
the  low  introductory  price  of  only 
$99.95,  it’s  incredibly  inexpensive. 

Introducing  ©LIBERTY. 


ScttLogk: 

SOLUTIONS 

One  Perimeter  Road  * Manchester  NH  03103 


Spreadsheets  for 
everyoiie...at  under 
$K)each. 

©LIBERTY  (pronounced  “At 
Liberty’’)  is  the  first-ever  spread- 
sheet compiler.  It  works  by  sepa- 
rating the  task  of  spreadsheet 
development  from  the  task  of 
spreadsheet  usage.  As  a result,  you 
can  convert  your  spreadsheets  into 
“runtime”  versions.  In  English, 
this  means  you  can  create  execut- 
able 1-2-3  files  that  run  on  IBM- 
compatible  PCs — and  your  users 
won’t  need  a copy  of  the  original 
spreadsheet  pacldige. 

©LIBERTY  works  with  1-2-3 
and  compatible  spreadsheet  pro- 
grams. With  it,  up  to  10  users  can 
share  your  applications.  And 
©LIBERTY  is  far  more  affordable 
than  any  site  licensing  plan  availa- 
ble. You  can  add  up  to  15  more 
users  for  only  $99.95 — and  you  can 
keep  adding  as  many  as  you  need. 

Imagine:  Y)u’ll  be  able  to  dis- 
tribute dozens — even 
hundreds — of  runtime 
worksheets  for  under 
$10  per  end  user. 


Your  formulas  are  always 
safe,  your  work  is  always 
secure. 

©LIBERTY  makes  sure  your 
proprietary  information  ana  sensi- 
tive data  (like  salaries)  are  inaccessi- 
ble to  your  users.  That  goes  for  the 
clerk  who  might  hit  a wrong  but- 
ton, and  the  power  user  who  might 
try  to  pass  the  time  by  hacking 
away  at  your  formulas. 

The  only  thing  anyone  can  do 
is  input  data  exactly  where  you 
want.  And  you  specify  where 
by  simply  “unprotecting”  cells 
in  your  origin^  spreadsheet. 

This  way,  no  one  can  get 
at  your  formulas.  No  one 
can  change  your  applications. 

And  no  one  can  destroy  your 
hard  work. 


You  get  the  big  picture, 
without  doing  the  little 
work. 

Almost  as  important  as  your 
ability  to  safely  distribute  exe- 
cutable spreadsheets,  is  your 
ability  to  collect  the  files  and 
export  all  of  that  data  back  into 
your  “master”  1-2-3  program. 

This  entirely  new,  cost- 
efficient  approach  to  data 
collection  and  spreadsheet 
consolidation  allows  you  to  get 
everyone  you  need  involved  in 
a project — and  get  your  results 
in  record  time. 


Perfect  for  heavy 
applications,  macros, 
graphics... the  works. 

Even  if  your  applications  involve 
complex  1-2-3  macros,  you  can 
compile  them  into  “runtime”  ver- 
sions with  ©LIBERTY.  And  on 
top  of  low  cost  and  security,  you’ll 
receive  some  added  benefits. 

For  instance,  ©LIBERTY  puts 
more  macro  commands  at  your 
disposal  to  make  applications 


Who  can  benefit  from  ©UBERTY... 
and  how. 

Corporate 

Users 

E>o  everything  from  budgeting  to 
cost-estimating  to  forecasting. 

Insurance 

Companies 

Send  your  agents  spreadsheets 
for  safes  illustrations. 

Auditing 

Firms 

Have  your  clients  input  their 
own  financial  data,  so  you  can 
economically  (and  safely)  per- 
form your  audit. 

CPAs  and 

Itix  Lawyers 

Distribute  your  tax  planning 
methods  to  clients. 

Government 

Agencies 

For  internal  auditing,  inventory 
control — almost  anything  you’d 
use  a traditional  spreadsheet  foe 

VARs  and 
Template 
Dev^pers 

Develop  and  market  your  busi- 
ness and  technical  solutions. 

easier  to  use.  It  allows  you  to  hide 
your  fixed  data  and  macros.  And 
it  even  lets  your  users  specify  work- 
sheet color  schemes,  as  well  as  use 
most  graphs  from  the  original 
spreadsheet  program. 

What’s  more,  ©LIBERTY  works 
with  spreadsheet  sizes  up  to  64,000 
cells.  And  its  proprietary  algorithm 


can  recalculate  much  faster  than 
1-2-3 . So  your  users  will  spend  a lot 
less  time  waiting  for  large  spread- 
sheets to  recalculate — and  a lot 
more  time  being  productive. 

More  than  a high  quality 
product... high  quality 
service  and  support. 

Since  1983,  SoftLogic  Solutions 
has  shipped  copies  of  proven  PC 
software  products  to  over 
200,000  satisfied  customers. 
We  guarantee  a product  of  only 
the  highest  quauty  and  reliabil- 
ity. And  we  back  ©LIBERTY 
up  with  a Technical  Assistance 
Hotline  and  a Customer  Sup- 
port Bulletin  Board  System. 
We  even  offer  a 30  day  return 
privilege.  If  ©LIBERTY 
doesn’t  live  up  to  our  adver- 
tised claims,  we’ll  gladly 
refund  your  purchase  price. 


''lalk  about 
breakthrough.  I 
can’t  believe  I can 
get  all  this  now... 
and  at  this  price.” 

There’s  no  doubt: 

©LIBERTY  is  truly  one  of 
the  most  useful  software  programs 
available.  And  at  $99.95,  it’s  an 
incredible  value.  However,  this  low 
introductory  price  won’t  last  forever. 
So  make  sure  you  don’t  miss  out. 
Contact  your  local  computer  dealer 
and  order  ©LIBERTY  today.  Or  call, 

800-272-9900. 

(la  New  Hunpahlrt,  603427.9900.) 

#6 


©LIBERTY^ 


CIRCLE  288  ON  READER  SERVICE  CARD 


)-2-3  is  a registered  trademark  of  Lotus  Corporation. 
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IBM  Persond  Systaii/2  Mode)  80 
IBMCofp. 

Contact  your  IBM  dealer. 

LM  Price;  S6.99S  (includes  I Mbyte  RAM; 
1 .44-Mbyie  floppy  disk  drive;  44-Mbyte 
hard  disk  drive;  clwk/calendar,  serial,  paral- 
lel, mouse,  and  video  ports;  1 1 slots;  225 
watts  power  IBM  Enhanced  keyboard).  Op- 
tions include  70-Mbyte  hard  disk  drive, 
$2,395;  l2-iiicb  VGA  monitor,  $685; 
mouse,  $95;  DOS  3.3,  $120. 

In  Sliort:  Probably  the  best  personal  com- 
puter availatrle,  the  PS/2  Model  80  is  beauti- 
fully built,  incorporates  true  irmovatkais,  and 
provides  reliable  perfonnance. 
ciniXEaoowHEwieBsgRvicecAno 


As  with  the  other  freestanding  PS/2,  the 
Model  60,  the  Model  80  is  laid  out  with  its 
expansion  slots  at  the  bottom,  so  delicate 
cables  stay  farthest  out  of  harm's  way. 
Connectors,  however,  tun  all  the  way  up 
the  tear  of  the  chassis.  Above  the  slots  are 
male  DB-2S  serial  and  female  DB-23  par- 
allel connectors  and  two  of  the  input  de- 
vice connectors  (mouse  and  keyboard). 
Above  them  all  is  the  input  power  jack.  No 
switched  outlet  is  available  to  control  the 
display,  although  the  system  unit  power 
cable  provides  a spare  outlet  on  the  back  of 
its  plug  should  your  office  have  a deficien- 
cy in  wall  outlets  (as  all  computer- 
equipped  offices  inevitably  do). 

/Although  I’d  rather  see  all  the  connec- 
tors clustered  at  the  bottom  of  the  chassis, 
physical  reality  may  make  such  arrange- 
ments difficult  (the  Corvus  386  comes 
close  to  this  ideal,  however). 

Inside  the  so  You  get  inside  the 
Model  80  by  removing  the  left  side  of  the 
chassis,  which  is  secured  by  two  large  cap- 
ture-screws (a  nickel  or  a penny  fits  the 
slots)  and  a vending-machine/pay-phone- 
style  round  keylock.  This  lock  prevents 
only  physical  access — it  doesn’t  lock  the 
keyboard.  Keyboard  password  protection 
and  power-on  system  password  protection 
ate  built  into  the  Model  80  BIOS. 

The  Model  80’s  internal  layout  is  nearly 
identical  to  the  Model  60’s;  only  the  sys- 
tem board  appears  changed.  At  the  top  of 
the  chassis,  the  big  chrome  box  of  the  pow- 


er supply,  complete  with  a large,  low- 
noise  fan,  tuns  the  full  depth  of  the  ma- 
chine. The  power  supply  automatically 
adjusts  itself  to  any  standard  power  source 
in  the  world  in  two  ranges,  100-125  and 
200-240  volts.  The  power  switch  projects 
from  the  front  of  the  box  through  the  front 
panel. 

Below  this  box  and  toward  the  front  are 
a stack  of  slide-in  slots  for  two  S'/r-inch 
mass  storage  devices.  The  top  slot  comes 
from  the  factory  filled  with  a 1 .44-mega- 
byte floppy  disk.  Additional  devices  can 
be  slid  into  place  without  even  removing 
the  front-panel  bezel. 

Further  below  is  a mounting  cage  for 
two  lull-height,  internal  5 '/4-inch  devices, 
one  bay  of  which  can  have  front-panel  ac- 
cess. IBM  currently  supplies  either  40-  or 
70-inegabyte  disks  in  the  tear  of  this  cage, 
with  a 130-megabyte  unit  planned  for  the 
future.  Drives  slide  into  place  and  ate  se- 
cured without  tools,  held  in  place  instead 
by  two  hand-screw  clamps.  (Optical  drives 
can  also  be  added  either  internally  or  exter- 
nally. 

The  system  board  underlies  the  hard 
disk  bay  and  continues  down  to  the  base  of 
the  chassis.  As  with  other  Personal  Sys- 
tem/2 models,  the  circuitry  of  this  planar 
board  includes  a floppy  disk  drive  control- 
ler, I/O,  communication  and  printer  ports, 
and  the  Video  Graphics  /Vrray.  The  board 
is  dotted  with  tiny  flecks  of  surface  mount 
devices  and  big  splotches  of  IBM  propri- 
etary VLSI  chips  with  only  a handful  of 
conventional  lead-in-hole  components.  At 
bottom  front  is  the  big,  beautiful  (in  a tech- 
nical way)  80386  chip,  with  a socket  for  an 
80387  ne^y. 

The  planar  board  holds  only  video 
memory.  System  RAM  is  consigned  to 
two  special  connectors  tucked  at  the  rear  of 
the  planar  board  between  the  power  supply 
and  haid  disk  bay.  Each  plug-in  memory 
card  holds  18  half-megabit  memory  mod- 
ules in  tall,  half-inch-square  metal  cases. 
One  board  and  one  megabyte  are  standard 
in  the  40-megabyte  machine;  two  boards 
give  the  70-megabyte  Model  80  two  full 
megabytes.  Expansion  slots  are,  of  course. 
Micro  Channel  architecture — three  using  a 
32-bit  data  bus,  four  16-bit,  and  one  16-bit 
with  the  IBM  video  extension.  Since  IBM 
hasn’t  announced  any  intention  to  license 
the  female  part  of  the  Micro  Channel  bus. 


any  boards  you  buy  will  have  to  have  been 
adapted  to  ron  with  this  architecture.  This 
shouldn’t  be  a problem,  but  it  does  set  up  a 
second  standard  in  board  interfaces.  In  the 
standard  factory-issue  Model  80,  the  top- 
most 1 6-bit  slot  is  taken  up  by  the  hard  disk 
controller.  In  the  70-megabyte  model  eval- 
uated here,  the  controller  used  an  ESDI  in- 
terface. 


■ The  Model  80  must  be 
the  most  responsive  PC 
available — ^press  Enter 
and  your  application  snaps 
on  the  screen. 


The  chassis  cover  includes  a clear  plas- 
tic plenum  that  routes  airflow  over  the  ex- 
pansion area.  Below  the  plenum  and  in 
front  of  the  slot  is  a plug-in  speaker-and- 
battery  assembly.  Like  ATs  and  other 
PS/2s,  the  Model  80  includes  a battery- 
backed-up  clock  and  CMOS  configuration 
memoiy.  The  Model  80  keyboard  is  the 
standard  IBM  Advanced  design  with  101 
keys  and  IBM’s  wonderful,  dicky  feel  that 
gives  full-tactile  and  audible  feedback.  (Of 
course,  not  everyone  is  a devotee  of  this 
keyboard.  Some  say  it  doesn’t  feel  as  nice 
as  the  old  84-key  model,  and  there  are  still 
people  who  hate  functions  arrayed  across 
the  top  of  the  keyboard  instead  of  down  the 
left-hand  side.) 

The  more  you  work  with  the  optional 
VGA  display,  the  more  its  wonders  be- 
come apparent.  For  instance,  not  only  does 
the  VGA  include  mote  resolution  (640  by 
480  pixels  tops)  and  colors  (up  to  256  in 
320  by  200  naxle),  but  it  also  has  a narrow 
border  around  the  active  video  area  so  that 
reverse  video  text  doesn’t  inevitably  run 
into  the  background.  Because  it  uses  ana- 
log signals,  the  VGA  (and  the  Model  80)  is 
not  compatible  with  conventional  PC  color 
or  monochrome  displays. 

FAST,  FAST,  FAST  The  Model  80  must 
be  the  most  responsive  personal  computer 
I available — press  the  Enter  key  and  your 
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Benchmark  Tests: 
80386-Based  PCs 


The  PC's  Limited  386-16.  with  its  totally  static  RAM.  is  blindingly  fast, 
especially  in  the  memory-dependent  tests.  The  majority  of  the  other 
machines  test  either  slightly  faster  or  slower  than  the  Compaq  Desk- 
pro  386.  the  first  80386-based  PC.  in  all  categories.  All.  however, 
are  faster  in  processor  and  conventional  memory  tests  than  the 
8-MHz  IBM  PC  AT  the  results  for  which  have  been  added  in 
order'to  demonstrate  the  leap  in  speed  that  80386-based 
PCs  have  made  over  their  ancestors.  The  PC^  Limited 
machine,  for  example,  is  almost  3 times  faster  than 
the  AT  in  the  memory  tests.  Also  included  for  com- 
parison are  the  results  for  the  Intel  InBoard  386 
accelerator  board  in  its  fast  (16  MHz)  mode. 


Relative  Times 

(Ratio  8-MHz  IBM  PC  AT  • 100) 


Performance  Times 

(Tunes  given  m seconds  except  where  noted) 

NOP 

80386 

Instruc- 

tion 

Mix 

Floating- 

Point 

Calcu- 

lation 

Conven- 

tional 

Memory 

Disk 

Seek 

(milli- 

seconds) 

PC  Discount  Noble  386 

209 

4 61 

174 

0.72 

110  4 

CCC-386C 

2.09 

4 01 

15.5 

0.77 

45.2 

B-MHz  IBMPCAr 

4.17 

8.96 

356 

1.32 

37.2 

IBM  PC  AT  with  Intel  InBoard  386  (16  MHz) 

3.66 

7.64 

20  1 

1.60 

36.8 

IBM  Personal  Sy8tem/2  Model  80 

2.09 

4 39 

156 

0.63 

33.6 

ALR  386/2 

2 09 

4.62 

17.1 

0.77 

32  7 

Acer  1100 

2.09 

4.01 

14.9 

0.61 

32.3 

CCI  ST/306 

2.36 

4 66 

17.4 

0.69 

31.9 

Tandy  4000 

2.09 

4 12 

17.1 

0.94 

30.9 

Compaq  Deekpro  366 

2.09 

4.01 

15.5 

0,77 

29.2 

Kaypro  386 

2.15 

4.72 

17.3 

0-85 

288 

Laser  Digital  Pacer  386 

2.09 

4,62 

17.3 

0.85 

26  4 

Corvu8  386 

2.09 

4.61 

17.3 

0.71 

26.1 

PC's  Limited  386-16 

2.15 

3 57 

13.4 

0 44 

19  0 

'The  IBM  PC  AT  was  tested  using  the  60286  Instruction  Mix  test 


The  NOP  benchmark  test  s destgrted  to  measure  raw  dock 
speed  and  rnemory  access  time  white  minimizing  ditler- 
ences  m microprocessors  and  the  effect  of  memory  cadv 
ing.  This  test  executes  almost  rxXhmg  but  NOP  ( 'No 
Operation ')  machine  code  instructions  m a big  126K  loop. 

The  80386  fnatruclton  Mix  benchmark  lest  measures  the 
time  It  takes  to  execute  a selected  senes  of  processor- 
intensive  tasks  The  test  program  uses  B03M  mstruction 
code  These  instructions  are  a subset  of  the  total  processor 
instruction  sM.  The  60386  Instruction  Mix  implements  a 
number  of  32-bit  operations  In  the  B0386  processor  these 
become  single  instructions,  whereas  m the  8086  and  80286 
versions  of  the  benchmark  test  they  remain  multiple 
mslructions 

The  Floating-Point  CMculatlon  benchmark  lest  measures 
processor  speed  by  looping  through  a senes  of  floating- 
point calculations,  induding  multiplication,  division,  expo- 
nentiation. arxf  logarithmic  and  trigonometric  furwbons.  The 
benchmark  progr^  uses  the  floabng-point  library  induded 
with  Microsoft  C Compiler  4.0. 

The  Conventional  Memory  benchmark  test  allocates 
256K  bytes  Of  conventional  memory  and  treats  it  as  a senes 
ot  64-b^e  records-  Then.  16.384  random  records  are  reed 
into  arxf  written  from  thts  memory  The  result  is  the  average 
of  the  read  arid  write  limes. 

The  BIOS  Disk  Seek  berxrhmarfc  test  measures  the  time  it 
takes  to  do  a random  seek  using  the  disk's  ROM  BIOS.  The 
test  result  ndudes  mmimat  software  overhead  and  may  not 
parallel  the  manufacturers  claimed  average  access  bme. 
The  test  program  performs  l.OCX)  seeks.  The  average  result 
IS  dwwn  ki  mlliseicorKls. 
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application  snaps  on  the  screen.  The  rea- 
son is  the  combination  of  innovations  in 
the  PS/2  line.  First,  the  VGA  is  really  fast. 
Using  the  BIOS  teletype  function,  the 
screen  fills  twice  as  fast  as  the  Compaq 
Deskpro  386  EGA,  for  instance.  The  33- 
millisecond  average-access-time,  70- 
megabyte  hard  disk  uses  a 10-MHz  data 
transfer  rate,  special  IBM  caching  soft- 
ware, and  an  unusual  control  scheme 
(which  makes  the  Model  80  think  the  drive 
has  64  heads)  to  speed  performance. 

Although  the  16-MHz,  one-wait-state 
speed  of  the  80386  microprocessor  is  only 
average  among  this  high-speed  competi- 
tion, at  twice  as  fast  as  an  AT,  the  Micro 
Chaimel  really  makes  a difference.  In  PC 
Labs  memory  benchmark  tests,  extended 
RAM  reads  and  writes  are  six  to  eight 
times  as  fast  as  an  AT  and  up  to  twice  as 
fast  as  the  Compaq  Deskpro  386.  The 
Model  80  defmitely  is  not  as  PC  compati- 
ble as  the  other  machines  reviewed  here. 
PC  and  AT  expansion  cards  won’t  fit  its 
Micro  Channel  slots.  Standard  floppies 
won’t  fit  its  3'/2-inch  drives.  And  a surpris- 
ing number  of  programs  may  not  work. 

Specifically,  misbehaved  programs 
that  directly  control  hardware  may  floun- 
der and  fail.  For  instance,  two  contunum- 
cations  programs  that  I used  to  move  files 
into  the  Model  80 — The  Knowledge  Net- 
work and  LapLink — crashed  at  high  data 
rates  (beyond  those  officially  supported  by 
IBM),  probably  because  of  differences  in 
the  I6SS0  UART  chip  used  in  the  Model 
80  and  the  16450  and  8450  used  in  previ- 
ous PCs.  In  addition,  programs  that  take 
direct  hard  disk  control  (such  as  LapLink 
and  even  Core’s  DISK?  test  program)  may 
crumble  when  they  collide  with  the  Model 
80’s  ESDI  interface. 

These  compatibility  problems  will  like- 
ly disappear  as  software  is  revised,  howev- 
er, just  as  the  minor  incompatibilities  of 
the  AT  vanished  in  less  than  a year.  The 
power  of  the  Model  80  won’t  be  truly 
tapped  until  more  software  takes  advan- 
tage of  its  super-high-speed  extended 
memory  and  Micro  Charmel  architecture. 
But  the  same  software  that  lets  the  rest  of 
these  80386-based  PCs  run  32-bit  instruc- 
tions— OS/2  for  the  80386 — will  also  let 
the  Micro  Channel  take  off.  Once  it  does, 
the  rest  of  the  industry  will  be  hard-pressed 
to  catch  it. 


KAYPROCORP. 

Kaypro  386 

On  the  front  panel,  the  only  indication  that 
the  Kaypro  386  is  different  from  its  80286- 
based  forebears  is  the  square  logo  in  the 
upper-left-hand  comer.  The  face  is  the 
same,  pale  beige  with  an  unmistakable 
greenish  tinge  and  black  drive  bezels,  dif- 
ferent in  color  but  matching  IBM’s  AT 
styling  except  for  the  decided  bend  and 
stagger  in  the  ventilation  slots. 

Space  is  allowed  for  five  half-height 
drive  bays,  two  with  front-panel  access. 
Even  the  small  indicator  panel,  resplen- 
dent with  power  and  drive  activity  LEDs 
and  a system  keylock,  is  borrowed  from 
previous  design  efforts. 


A look  at  the  back  reveals  a subtle 
change.  Where  the  80286-based  Kaypros 
had  an  excess  of  connector  cutouts  and  a 
large  hole  for  plugging  in  the  keyboard 
connector,  the  back  of  the  386  has  no  aper- 
ture. 

It’s  a simple  story:  every  leak  through 
which  RFI  (radio  frequency  interference, 
the  stuff  the  FCC  has  conniptions  about) 
might  escape  has  been  plugg^.  In  the  case 
of  the  Kaypro  386,  the  oakum  used  is  a 
collection  of  unmatched  screws  and  other 
hastily  added  hardware.  It  looks  like  the 
product  of  a garage  workshop,  although  it 
is  sturdy  enough  and  the  FCC  Class  B ap- 
proval sticker  attests  to  its  effectiveness. 

The  dip  in  the  mechaiucal  quality  level 
is  also  apparent  in  the  expansion  slots.  The 
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The  chassis  of  the  Kaypro  386  is 
more  than  one^eighth  inch  longer 
than  it  should  be,  a sign  of  lowered 
construction  quality,  though  the 
presence  of  a Phoenix  Technologies 
BIOS  gives  assuram  e that, 
electronically  at  least,  all  is  well. 
Kaypro  has  thoughtfully  designed  all 
expansion  slots  to  accept  full-length, 
full-height  AT  hoards. 
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You  won’t  have  to  with  our  new  Silentwriter™  LC890 
page  printer. 

It's  the  desktop  publishing  printer  with  more  than 
twice  as  much  memory  as  an  Apple®  LaserWriter,™ 
for  example.  Which  means  it  puts  information  together 
faster— and  saves  valuable  minutes  every  time  you 
create  a new  page  of  graphics  or  text.  And  the  more 
complex  the  page,  the  mote  time  saved. 

The  Silentwriter  LC890  is  also  one  of  the  least 
expensive  printers  that  uses  Adobe  PostScript®  page 
description  langua^.  Which  lets  you  combine  text, 
line  art,  and  even  digitized  photographs  on  the 
same  page. 

Of  course,  you  may  not  need  all  this  pizazz  for 


your  printed  pages.  Then  you  should  look  into  our 
Silentwriter  LC860  Plus  or  our  Silentwriter  LC850, 
which  are  ideal  for  text  and  less  complex  graphics 
applications. 

Our  Silentwriter  series  will  also  keep  you  from 
wasting  time  with  breakdowns  and  service.  Because 
every  §Ientwriter  printer  has  a life  of  about  600,000 
pages— more  than  twice  as  much  as  ordinary  lasers. 

So  if  you  want  to  make  the  most  of  our  desktop 
publishir^,  don’t  waste  a minute.  Call  1-800-343- 
4418  (in  MA  617-264-8635).  Or  write;  NEC  Informa- 
tion Systems,  Dept.  1610,  1414  Massachusetts  Ave., 
Boxborough,  

MA01719  NECreiNTERS.THEY(»aYSTCX> 
WHEN  YOU  WANTIHEMTQ 

NEC 

OC- NEC  Information  Systems,  Inc. 
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For  sheer  power  in  a 
personal  computer, 
the  magic  number 
is  386.  And  if 
you’re  looking  for 
the  best  value  in  a 
80.386-  based  system,  the 
number  is  1100. 

It  would  be  tough  to  find  a personal 
computer  anywhere  that  delivers  more 
speed,  fonctionalityor  compatibility 
than  the  ACER  1100. 


Its  32-bit,  16MHz  engine  processes 
information  two  to  three  times  faster 
than  conventional  l6-bit  computers.  But 
we  didn’t  just  put  a bigger  engine  in 


a box.  W enhanced  the  entire  system  so 
the  1100  outperforms  even  the  Compaq 
386.  At  less  than  two-thirds  the  price. 

First,  we  designed  and  built  our  own 
386  CPU  board  to  improve  reliability. 
Then  we  included  zero-wait-state 
interleaved  memory,  RAM  BIOS,  high- 
performance  storage  devices  and  a host 
of  other  features. 

The  result  is  one  of  the  fastest,  most 
powerful  personal  computers  you  can 
buy.  At  a price  that's  more  than  reason- 
able. Living  proof  that  performance  and 
affordability  are  not  mutually  exclusive. 

If  your  job  involves  power-intensive 
applications,  you’re  going  to  love  the 
ACER  1100.  It  easily  handles  sophisticated 


POWER. 

CAD/CAE  proiects.  Complex  financial 
analysis.  Not  to  mention  scientific 
applications  and  high-level  sofiware 
d^lopmenLYou 
can  also  use  it  as  a 
high-end  fileserver 
to  enhance  the 
performance  of  your 
network. 

And  in  case  you 
think  getting  a system 
as  revolutionary  as 
this  means  losing 
your  investment  in  PC 
applications,  here’s 
more  good  news. 


The  1100  has  six  different  speed  modes 
(4.77, 6, 8, 10, 12,  l6MHz),  So  it's  fully 
compatible  with  your  other  PC/XT/ AT 
software  and  hardware. 
Which  is  very  compatible 
with  your  bottom  line. 

And  to  make  sure 
your  investment  is  fully 
protected,  Acer  backs  the 
1100  with  the  strongest 
support  program  in 
the  business.  Including 
on-site  service  through 
TRW, 

So  if  you 're  looking 
for  the  ultimate  in  PC 
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power  and  value,  look  into  the  ACER 
1100.  You’ll  see  that  the  price  of  success 
has  never  been  more  appealing. 

For  the  full  story  on  il  our  products, 
or  for  the  number  of  your  nearest  Acer 
sales  representative,  call  (800)  538-1542. 

In  California,  call  (800)  782-1155. 

Wfe’d  like  a chance  to  help  you  lower 
the  price  of  success. 

ACER 

SAcon  Via«v  * OuMldorf  * Tokyo  * TjipH 

Acer  Technologies  Corporation 

401  Charcot  Avenue,  San  k>se.  CA  95131 
(408)922-0333 

FnrmHy  Marketed  as  Electronici  Inc. 


C1S8Z  Ace«'k>dinnln)^C<vp(V4linn  Axerand  ACIRIIOOjirtndemirksat  AipInhrailniprsCnfpiirjbivi  Compaq  T8h  oairadenwiknt  Compaq  Computer  Corpoudun.  BM.  PC^OCt  PC' AT  areuadenMrksot 
Metryboryf  Busmeu  SAactunn  Corpnrabnn.  mv  (t  a badpmari  ol  TRW.  kK- SnKiMre  m A^R  1100  by  Thrav  D CrapKs  Al  ntnmiBao  cormt  as  o(  i^ail  1SB7 
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■ 386  COMPUTERS 


Kaypro  chassis  is  more  than  one-eighth 
inch  longer  than  it  should  be.  Although 
card  guides  are  provided  for  every  slot, 
standard  full-length  expansion  cards  fall 
short  of  reaching  them,  leaving  long 
boards  loose  at  one  end. 

Electrically,  however,  little  fault  can  be 
found  with  the  quality  of  the  Kaypro  386. 
The  screwed-in  system  board  is  straight 
from  the  Intel  factory,  with  a Phoenk 
Technologies  BIOS  in  place. 

The  80386  microprocessor  operates  at 
16  MHz  and  can  be  slowed  to  8 by  press- 
ing the  right  keystroke  combination.  Sock- 
ets are  provided  for  adding  either  an  80287 
or  80387  numeric  coprocessor. 

ROOM  TO  SPARE  As  with  other  com- 
puters based  on  the  Intel  board,  the  Kaypro 
386  provides  two  XT-style  8-bit  expansion 
slots,  four  16-bit  AT-style  slots,  and  two 
that  use  Intel’s  proprietary  32-bit  expan- 
sion bus.  In  the  Kaypro,  all  slots  are  full 
length  (and  then  some)  and  tall  enough  so 
that  any  full-height  AT  expansion  board 
fits  with  room  to  spare.  In  all  models,  one 
1 6-bit  slot  is  occupied  by  a Western  Digital 
WDI(X)3  combined  haud-and-floppy-disk 
controller. 

Built  into  the  system  board  are  a single 
serial  port  and  a parallel  port.  Kaypro  pro- 
vides connectors  for  both — an  AT-style 
male  DB-9  for  the  former,  a female  DB-25 
for  the  latter — attached  direcUy  to  the  rear 
of  the  chassis. 

System  board  memory  is  51 2K  in  two 
banks  of  256-kilobit  chips  using  a full  32- 


Kaypro  386 
Kaypro  Corp. 

533  Slcvens  Ave. 

Solano  Beach.  CA  92075 
(800)452-9776 

List  Price:  Model  A.  with  I Mbyte  RAM. 

1 .2-Mbyte  floppy  disk  drive,  $4,495;  Mode! 
E40  with  40-Mbyte  hard  disk  drive,  $5,795; 
Model  E 1 30  with  1 30-Mbyte  hard  disk  drive . 
$8,095;  EiGA  monitor  and  card.  $920. 

In  Short:  Kaypro  is  certainly  a name  you  can 
trust  (and  a name  you  pay  for),  even  though 
this  machine  could  u.se  some  design  refine- 
ments. 
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bit  data  bus.  Kaypro  provides  for  memory 
expansion  in  the  guise  of  two  cards,  one 
holding  2 megabytes,  the  other  8.  The  first 
expansion  board  must  be  the  former, 
which  allows  total  32-bit-wide  memory 
expansion  under  Kaypro’s  scheme  of  2, 8, 
or  10  megabytes. 


■ Electrically,  little  fault 
can  be  found  with  the 
quality  of  the  Kaypro  386. 
The  system  board 
is  straight  from  Intel. 

According  to  the  Kaypro  setup  proce- 
dure, a program  run  through  DOS,  nor- 
mally only  the  first  512K  of  RAM  is  as- 
signed to  DOS;  the  balance  of  the  memory 
is  consigned  to  the  extended  addressing 
area  of  the  80386. 

Standard  with  the  Kaypro  386  is  a sin- 
gle, high-density,  1.2-megabyte,  5'/4-inch 
flof^y  disk  drive.  Optional  factory-equip- 
ment bard  disks  span  the  range  from  40  to 
330  megabytes,  and  Kaypro  supplies  Stor- 
age Dimension’s  SpeedStor  hard  disk  set- 
up software  to  partition  the  disk  space.  The 
evaluation  machine  was  equipped  with  a 
Priam  ID-40  hard  disk,  a 40-megabyte 
drive  that  turned  in  an  excellent  perfor- 
mance with  an  average  access  time  of 
about  27  milliseconds. 

The  Kaypro  keyboard,  made  by  BTC 
(Behavior  "Tech  Computer  of  Taiwan), 
was  the  most  disappointing  aspect  of  the 
system.  It  was  disappointing  to  type  on, 
with  no  tactile  feedback  and  only  a feeble 
electronic  click  from  the  system  unit  for 
audible  feedback,  and  its  layout  differed 
just  enough  from  the  standard  101-key 
IBM  Advanced  Keyboard  to  make  things 
troublesome.  In  particular,  Kaypro  en- 
larged the  Enter  key,  pushed  Backslash 
down  next  to  the  Spacebar,  and  added  an 
extra  macro  key  to  the  confusion  left  of  the 
Spacebar. 

Standard  equipment  includes  neither 
monitor  nor  adapter.  Optional  selections 
include  monochrome,  color,  and  the  good- 


quality  EGA  system  with  which  the  evalu- 
ation unit  was  equipped. 

Although  Kaypro  needs  to  make  im- 
provements in  its  386’s  mechanical  con- 
struction, the  Kaypro  386  will  outperform 
any  ordinary  AT  two  to  one.  That’s  the 
best  recommendation  of  this — or  any 
80386-based — computer  system. 


LASER  DIGITAL 

Laser  Digital  Pacer  386 

If  there  is  a standard  workhorse  computer 
today — outside  of  those  bearing  the  IBM 
label — it’s  the  small-shop,  off-the-shelf 
AT-look-alike  with  some  degree  of 
souped-up  performance.  Laser  Digital 
takes  that  basic  concept  and  packs  it  with 
the  extra  punch  of  80386  performance  to 
make  the  Pacer  386. 

The  styling  of  the  Pacer  386  shows  a 
strong  influence  of  standard  AT  practice: 
only  the  front-panel  ventilation  slots  have 
been  swiveled  90  degrees  (they  run  hori- 
zontally) , the  yawn  of  the  floppy  disk  drive 
bay  widened  to  triple-half-height,  and  the 
left-hand  control  panel  augmented,  all  per- 
haps to  skirt  whatever  design  protection 
IBM  might  claim  for  its  original. 

Except  for  the  front  panel,  the  exterior 
differs  little  from  AT  style — big,  red  pow- 
er paddle  at  the  rear  of  the  right  side,  pow- 
er-in and  switched-power  outlet  at  the  left 
of  the  back  panel,  keyboard  connector 
stage  center,  expansion  slots  on  the  right. 
Only  a few  additional  holes,  half  of  them 
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leaser  Digital  Pacer  386 
Laser  Digital 
1024  Morse  Ave. 

Sunnyvale,  CA  94086 

(800)846-4225 

(408)  747-1966  (in  Calif.) 

List  Price:  With  40-Mbyte  hard  disk  drive, 
mcmochrome  monitor.  MS-DOS,  disk  cach- 
ing software.  $4,095;  EGA  monitor,  $516; 
EGA  card,  $395;  2-Mbyte  memory  expan- 
sion, $695;  70-Mbyte  hard  disk  drive,  $600. 
In  Short:  The  Pacer  386  is  composed  of 
quality  parts  a.s.sembled  into  a steady  machine 
that  performs  on  a par  with  other  machines 
built  around  the  Intel  motheitx^ard. 
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When  you’re  ready  to  stop  working  in  slow 
motion,  you’re  ready  for  the  speed  and  raw 
power  of  the  CPU  Mini  286. 

'Vbu’ll  crunch  those  numbers  and  muscle 
through  those  words  faster  than  you  ever 
thought  possible.  With  your  choice  of  models 
that  race  along  at  8, 10  or  a screaming  12 
megahertz.  So  fast  that  regular  PCs  look  like 
they’re  sleepwalking. 

And  our  systems  don’t  run  out  of  gas  either. 
Because  endurance  comes  built  in.  So  you  can 
keep  on  running  just  as  fast  as  you  can. 

We  even  give  you  a smaller  box,  with  a 
footprint  20%  smaller  than  the  IBM  PC/AT 
Better  yet,  our  systems  are  folly  compatible, 
cost  thousands  less  and  run  up  to  50%  faster. 


Best  of  all,  systems  start  for  as  low  as  1975.  All 
backed  up  with  a foil  one  year  warranty.  And  an 
unconditional  15-day  money  back  guarantee. 

Call  us  today  for  advice  on  how  your  system 
should  be  configured.  (For  the  more  sedate,  we 
also  offer  the  CPU  Tlirbo  which  only  runs  three 
times  foster  than  the  IBM  PC/XT.  For  the  real 
speed  freak,  ask  us  about  our  new  CPU  386. 

It^  outr^eous.) 

CaU  1-800-824-2936. 

In  California, 

1-800-662-6111. 

Computer 
Products 
United 

0 1987  CoaqHiter  Products  United,  Los  Ao^es,  CaUfomla 
IBM  XT  and  AT  arc  registered  trademarks  of  IBM 
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Only  two  of  the  Laser  Digital  Pacer 
386' s three  front-panel  LEDs  are 
connected  to  anything,  indicating 
drive  activity  and  power  on . The 
system  board  is  the  Intel  standard 
with  room  for  a coprocessor  and 
eight  expansion  slots.  The  keyboard 
gives  a pleasant  surprise:  a touch 
that  is  very  close  to  the  official  IBM 
feel. 


blanked  off,  have  been  added  for  extra 
communications  connectors.  There’s  even 
an  FCC  Class  A certification  sticker. 

On  the  front-right  side  are  three  5‘A- 
inch,  half-height  drive  bays,  all  with  front- 
panel  access,  a hidden  internal  full-height 
drive  bay,  and  a control  panel  left  over 
from  some  other  machine.  Of  its  three 
LEDs — labeled  HD,  Normal,  and  Tur- 
bo— only  the  first  two  are  connected  to 
anything,  indicating  drive  activity  and 
power  on.  Below  them  are  a round  system 
keylock  (which  does  not  prevent  cover  re- 
moval) and  a square  white  reset  button. 

Pull  the  cover  off,  and  you’ll  find  the 


top  of  today’s  stock  computer  parts:  an  In- 
tel 80386  system  board  and  a Skynet  Elec- 
tronic (Taiwan)  192-watt  power  supply. 
Semipermanently  taped  to  the  side  of  the 
chrome  power  box  is  a 6-volt  lithium  bat- 
tery to  power  configuration  CMOS  memo- 
ry and  the  system’s  time-of-day  clock. 

As  in  other  computers  where  it’s  used, 
the  Intel  system  board  endows  the  Pacer 
386  with  an  80386  operating  at  16  MHz 
with  one  wait  slate  for  memory  accesses 
and  an  expansion  bus  that  runs  at  half  that 
speed,  8 MHz.  For  compatibility  with  deli- 
cate software,  the  80386  can  be  slowed  to 
that  rate  with  a keypress. 


A socket  is  provided  for  an  80287  nu- 
meric coprocessor,  which  Laser  Digital 
filled  on  the  evaluation  machine. 

The  Intel  board  provides  for  only  5 1 2K 
of  system  RAM,  all  allocated  to  DOS.  Par- 
allel and  serial  ports  are  built  into  its  cir- 
cuitry, which  Laser  Digital  extends  to  the 
rear  panel  using  plainly  marked  connec- 
tors, a male  DB-25  for  COMl  and  a fe- 
male DB-25  for  LPT  1 . 

Expansion  slots  number  eight:  two  8- 
bit,  four  16-bit,  and  two  using  Intel’s  pro- 
prietary 32-bit  bus.  Standard  slot  filling  in- 
cludes a Western  Digital  WD1003 
combined  floppy-and-hard-disk  controller 
in  a 16-bit’er.  In  the  evaluation  machine, 
one  8-bil  slot  was  filled  with  a Paradise 
Systems  AutoS witch  EGA  card,  and  a 32- 
bit  slot  hosted  2 megabytes  of  expansion 
memory,  all  configured  in  the  80386  ex- 
tended addressing  range. 

Standard  mass  storage  includes  the  usu- 
al 5 '/4-inch,  high-density  (1.2-megabyte) 
floppy  disk  in  the  top  slot.  The  evaluation 
machine  came  to  us  equipped  with  an  op- 
tional second  floppy — a double-sided, 
double-density  (360K)  unit — and  a full- 
height  Toshiba  70-megabyte  hard  disk  in 
the  internal  bay. 

COMMENDATIONS  This  hard  disk 
proved  to  be  commendably  fast,  with  an 
average  access  time  of  under  26  millisec- 
onds. All  drives  install  with  AT-like 
mounting  rails,  secured  by  small  brackets 
hidden  by  the  front-panel  bezel. 

The  Laser  Digits  keyboard,  manufac- 
mred  by  Chicony  Electronics  Co.  of  Tai- 
wan, proved  to  be  a pleasant  surprise.  It 
achieves  a touch  that  is  the  closest  to  the 
official  IBM  feel  of  any  tested  here.  It  also 
sports  a genuine  mechanical  keyclick  and 
positive  over-center  feel.  Key  layout 
matches  IBM’s  101-key  Advanced  Key- 
board design. 

Accompanying  the  Pacer  386  was  an 
impressive  green  IBM-style  binder  con- 
taining an  assortment  of  software  and  doc- 
umentation. MS-DOS  was  represented  by 
program  disks,  a complete  user  guide,  and 
reference  manuals.  In  addition.  Laser  Dig- 
ital supplied  a disk  with  a program  to  set  up 
the  system’s  CMOS  configuration  memo- 
ry, EGA  utility  programs  to  go  with  the 
system’s  Tatung  monitor,  and  Multisoft’s 
Super  PC-Kwik  caching  disk  accelerator 


More  than  memory*  Intdli^pice* 


takes 


Building  address  conflicts.  alone  or  with  memory, 

great  memory  Also,  you  need  a board  check  out  Quadboard 
into  your  PS/2  that’s  smart  enough  to  save  PS/Q  and 
Model  50  or  60  you  steps  in  your  everyday  ioK,comp<m«r 
more  than  just  work.  To  start  up  each  day  QuadPort 


board.  It 
takes  intelli- 
gence. 

You  need 


without  a hassle.  Smart  PS/Q, 
enough  to  switch  easily  be-  which  ship  early  this  Fall. 

"*  tween  extended  and  See  what  we  mean? 
expanded  memory.  Since  you  need  more  than 


Not  one  Micro  OumneP*  ID. 
butthm-apnmaryandtwo 
back-ups.  Avoids  con/lict 
odier  boards  dtat  cotdd  cripple 
your  system. 


And  smart  enough  to  | | 
grow  as  you  need  more  [ | 
memory.  From  a family  of 
PS/2  enhancements  that 
keeps  your  computer  open 
solve  them  if  they  crop  up.  to  change  and  growth. 
Problems  like  two  boards 
hghting  over  the  same 


a memory 
board  that’s 
smart  enough  to  anticipate 
potential  problems  and 


address,  or  boards  not 
meeting  the  squeaky-tight 
specs  that  IBM  has  set  down  Gansider  QuadMEG 


Ruorous  neu'  Quadram  Tolerance  Tw  mearu  QuadMEG 
PS/Q  connections  are  ptxitioned  id  widun  O.CDl  in.  Troulrie- 
free  operation  and  no  mis-conneciions. 


great  memory, 
get  the  intelli- 
gent PS/2 
memory  board, 
QuadMEG 
PS/Q,  only  at 
your  Quadram  dealer. 
For  the  name  of  a 
dealer  near 
you,  contact 


4 MEG 


2 MEG 


512  KB 


Scan  with  512K  and 
grou'oru^iMB 
or  4MB  auxn. 
QuadMro  PS/Q 
lrrBaladie2M& 
per-board  barrier 


PS/Q.  And  then 
consider  the  alterna- 
tives. Make  sure  they 
don’t  try  to  give  you 


for  PS/2  enhance- 
ments. 

With  QuadMEG 
PS/Qyou  get  a board 
that  has  not  one  but 
three  IBM  Micro 
Channel  IDs— a primary 
and  two  back-ups — to  avoid  parallel  or  serial  ports,  either 

TrademarWownen:  Quadram.  ^ Quadram  logo.  QuadMEG  PS/I^Quadram 
IBM.  PS/2.  OS/2,  Micro  Channel/lnwmaaonal  BuiirtMa  Machine*  0>rp 


Switch  betum  expanded 
and  extended  memory. 


Quadram  at 
One  Quad 
Way,  Nor- 
cross,  GA 
30093.  Or 

the  memory  without  call  404/ 
the  intelligence.  564-5566  to  learn  about  our 

By  the  way,  if  you  need  other  PS/2  enhancements. 

QuadMEGPS/Q 

by  QUADRAM 


CIRCLE  181  ON  READER  SERVICE  CARD 


PC  MAGAZINE  ■ SEPTEMBER  29,  1987 
140 


■ 386  COMPUTERS 


Remember  ihe  original  Compaq 
portable?  Weil,  took  again  because 
PC  Discount  has  resurrected  the 
look  iatui  the  weight)  of  the  Compaq 
but  given  it  the  innards  of  a 386. 
Though  portable  and  powerful, 
however,  the  PC  Discount  Noble 
386 — with  its  slow  hard  disk  and 
crowded  insides — requires 
considerable  additional fine-tuning. 


program  (which  uses  DOS,  expanded,  or 
extended  memory).  In  fact,  the  only  thing 
lacking  was  a manual  covering  the  setup 
and  operation  of  the  Pacer  386  itself. 

As  an  Intel-based  80386  machine,  the 
performance  rates  of  the  Pacer  386  are  en- 
tirely unremarkable — but  only  compared 
with  the  rest  of  this  elite  group.  As  an  inex- 
pensive entry  into  the  world  of  high-per- 
formance computing,  it  is  as  a solid,  work- 
able choice. 

PC  DISCOUNT 

PC  Discount  Noble  386 

High-power  portability — the  idea  is  com- 
pelling enough  that  well-known  manufac- 
turers such  as  Compaq  and  Toshiba  have 
crammed  high-speed  80286  power  in 
small,  totable  boxes.  Not  to  be  outdone, 
PC  Discount  has  filled  a case  about  the  size 
of  the  original  Compaq  Portable  with  an 
80386  system  tunning  at  16  MHz  with  one 
wait  state.  For  the  first  time  you  can  put 
mainframe  power  under  your  arm — if  you 
don’t  mind  your  arm  becoming  somewhat 
longer  from  dragging  this  30-odd-pound 
anchor-with-a-handle  across  the  country- 
side. 

The  Noble  386  is  actually  a simple  con- 
cept: an  Intel  80386  system  board  stuffed 
not  too  successfully  into  a standard  lugga- 
ble plastic  case.  The  standard  memory  en- 
dowment is  S12K,  all  assigned  to  DOS, 
accessed  through  a 32-bit  bus,  and  located 
on  the  system  board. 

The  keyboard  becomes  the  cover  over 
the  front-panel  vitals — the  monitor  and 


ilpACT  P.LH 


PC  Discount  NoUe  386 

PC Discount 

2758  Bingle  Rd. 

Houston,  TX  77055 
(800)843-7042 

list  Price:  With  5 12K  RAM.  360K  floppy 
disk  drive,  20-Mbyte  hard  disk  drive,  $2,9^; 
40-Mbyte  bard  disk,  $400;  1 .2-Mbyte  floppy 
diskdrive,  $140. 

In  Short:  Ibe  Noble  386  is  cotainly  the  fast- 
est luggable  con^ter  you  can  buy,  but  that 
benefit  may  not  outweigh  the  li^itwei^t 
constniction  the  machine. 

OnCLE  Ml  ON  FCAOeR  SERVICE  CARO 

drive  slots.  Two  doors  at  the  tear  of  each 
side  of  the  system  provide  access  to  power 
connectors  and  expansion-board  retaining 
brackets. 

The  front  panel  hints  that  the  portable 
adaptation  of  the  Intel  board  was  made  in 
haste.  While  the  front  panel  engineered 
into  the  case  provides  space  for  two  con- 
trols at  its  lower  left,  in  the  Noble  386  con- 
figuration one  is  used  for  a screen  bright- 
ness control  and  the  other  is  blocked  off. 
What  is  supposed  to  be  a reset  button  to  the 
right  of  the  screen  does  nothing  but  glow. 
The  hard-disk  activity  light,  which  shines 
only  from  the  bezel  of  the  drive  unit  itself. 


stays  continuously  lit,  no  matter  what  the 
drive  is  doing.  And  the  case — a flimsy, 
unreinforced  plastic  that  doesn’t  inspire 
confidence — provides  so  little  interference 
protection  that  passing  FCC  Class  B test- 
ing will  be  a difficult  task,  although  PC 
Discount  says  they  have  received  Class  A 
approval. 

The  Noble  386  has  its  strong  points, 
however,  including  a pretty  good  built-in 
amber  cathode  ray  mbe  (CRT)  display  that 
measures  9 inches  diagonally  and  is  driven 
through  a high-resolution  (720-  by  350- 
pixel)  Hercules-compatible  mono- 
chrome/graphics adapter. 


386  SPEED-OM.Y  $M95 

GK’e  your  PC  a new  lease  on  life!  With  our  industry  first 
386  iNkitherBoard.  your  PC,  PC/XT  or  compatible  will 
revel  in  speeds  equal  to  the  (amtpaq  DeskPRO  386.  And 
faster.  Because  we've  built  in  I Metyibyle  of  high  speed 
R.AM  and  a 387  math  coprorcs.sor  .socket  for  speeds  that 
will  kntKk  you  off  your  rocker. 

To  keep  retirement  at  bay,  our  .386  MotherBoard 
is  compatible  with  the  IXVAT  (BIOS  and  I/O)  — allowing 
you  to  run  the  new  generation  of  DOS,  OS/2.  We’ve  also 
included  a 16-bit  expansion  slot  that  accommodates  the 
latest  I/O  expansion  card.  No  accelerator  card  can  gh  e 
you  so  much  versatility. 


Witlt  ,386  power  and  true  AT  software  compatibility  your 
business,  desktop  publishing  and  engineering  applications 
will  get  a btxKt  to  boa-st  about!  Ibchnical  Features  ■ 16  ,MHz 
80.386  • I Megabyte  of  100  msec  4 -way  interleavcnl  R.\.M 
• PCAT  compatible  I/O  and  BIOS  fttr  support  of  OS/2  • Seven 
8-bit  expaasion  slots  ‘IVvo  l6-bit  expansion  slots* One 
32-bit  RAM  expaasion  slot  ■ Optional  16  MHz  ROAS'  math 
coprocessor  ($695) 

Put  the  power  of  the  .386  into  your  IBM  PC  ftir  1/4  the  cost 
of  a .386  computer  And  put  off  your  PC's  retirement.  For 
more  information  on  our  ea.sy-to-install  Motherboard,  call 
1 (8(M))  443-6284.  In  New  York,  call  (516)  360-3827. 
iiauppaujtc  OimputerWt)rl(s.  Inc. 

.iSSVeicran.s  Memorial  Highway. 

(ammack,  NewYork  irzS 


C. 
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■ 386  COMPUTERS 


The  system  unit  allows  the  installation 
of  three  S'/i-inch,  half-height  devices,  all 
with  front-panel  access.  The  evaluation 
unit  was  equipped  with  one  1 .2-megabyte 
floppy  disk  drive,  a 360K  double-sided, 
double-density  floppy  drive,  and  a 20- 
megabyte  Tandon  hard  disk. 

Compared  with  the  lightninglike  16- 
MHz  (downgradable  to  8 MHz  by  key- 
stroke command)  80386  performance  of 
the  Noble  386,  this  hard  disk  was  a major 
frustration.  Its  average  access  time  tested 
at  about  60  milliseconds,  lackadaisical  in- 
deed, and  a cause  for  much  delay  in  disk 
dealings. 

The  keyboard,  too,  was  bothersome. 
Its  layout  matches  that  of  the  original  84- 
key  AT  design,  but  its  feel  is  closer  to  that 
of  a Tandy  Model  100 — linear  with  neither 
audible  nor  tactile  feedback.  The  indica- 
tors for  the  locking  shift  keys  peer  through 
the  plastic  case  unmarked. 

SLINGSHOT  CABLE  The  keyboard  ca- 
ble is  just  short  enough  to  be  ^strating. 
You  can  pull  it  no  farther  than  2 feet  from 
the  system  unit  without  it  snapping  back 
like  a slingshot.  And  it’s  permanently  at- 
tached: The  cable  is  connected  through  a 
hole  in  the  front  panel,  but  it  is  virtually 
impossible  to  stuff  the  coiled  cord  back 
into  the  hole  after  it's  been  pulled  out. 

As  you  would  probably  expect  for  a 
compact  case  that  has  to  host  a whole  com- 
puter and  display  system,  it’s  crowded  in- 
side the  Noble  386  chassis — so  crowded, 
in  fact,  that  many  of  the  Intel  system 
board’s  slots  are  unusable.  Because  one 
16-bit  slot  is  filled  with  the  Western  Digital 
combined  floppy-and-haid-disk  controller 
and  an  8-bit  slot  is  filled  with  the  mono- 
chrome graphics  card,  only  two  16-bit, 
one  8-bit,  and  one  32-bit  slot  are  available 
for  expansion  boards. 

The  circuitry  for  the  built-in  parallel 
and  serial  ports  is  part  of  the  system  board. 
Connectors,  a female  DB-25  and  male 
DB-9,  are  mounted  on  the  retaining  brack- 
et associated  with  an  unusable  slot. 

Although  no  space  is  provided  for 
stowing  the  removable  power  cable,  you 
can  sort  of  stuff  it  behind  the  sliding  access 
panels. 

The  evaluation  system  even  proved  to 
be  somewhat  cantankerous.  At  first  it 
would  not  boot  up  and  instead  splashed 


random  characters  acttrss  the  screen.  A lit- 
tle twiddling  with  boards  and  cables 
cleared  that  up,  at  least  temporarily,  but 
the  problem  sneaked  back  every  so  often. 

All  that  said,  the  Noble  386  proved  to 
be  a useful,  if  somewhat  ornery,  comput- 
er. Its  all-in-one  design  makes  it  conve- 
nient to  carry  about  (with  labor)  and  set  up 
for  instant  use.  If  it  can  squeak  through  the 
FCC  tests  and  live  long  enough  to  get  its 
problems  solved,  it  will  be  a workable, 
high-performance  computer. 

PC’S  LIMITED 

PC’s  Limited  386-16 

More  than  anything  else,  the  PC’s  Limited 
386-16  is  designed  for  speed.  Although  its 
80386  microprocessor  is  limited  to  operat- 
ing at  its  design  maximum  rate  of  1 6 MHz, 
the  same  as  nearly  all  the  other  machines 
reviewed  here,  PC’s  Limited  has  used  sev- 
eral still-unique  strategies  to  coax  more 
performance  from  the  system. 

One  is  the  elimination  of  memory  wait 
states.  Conventional  DRAM  (dynamic 
random  access  memory)  chips  caruiot  cy- 
cle fast  enough  to  keep  up  with  a 16-Mlb 
80386,  so  most  manufacturers  put  the  mi- 
croprocessor on  hold  (a  wait  state)  to  let 
the  memory  keep  up.  While  some  other 
companies,  notably  Acer,  Compaq,  and 


PC’sLiniiled.186-l6 
PC’s  Limited 

1611  Headway  Circle,  Bktg.  3 
Austin.  TX  78754 
(512)339-6800 

List  Price:  With  I Mbyte  RAM,  1.2-Mbyle 
floj^y  disk  drive,  40-Mbyie  hard  disk  drive, 
momxhromc  monitor,  $4,499;  40-Mbyte 
EGA  system,  $4,999;  with  70- Mbyte  hard 
disk  drive,  monochrome  monitor.  $4,899; 
70-Mbytc  EGA  system.  $5,399;  with  ISO- 
Mbyte  hard  disk  drive,  monochrome  moni- 
tor. $5,899;  150-Mbytc  EGA  system. 
$6,499 

In  Short:  PC's  Limited's  decision  to  use 
only  static  RAM  has  led  to  u 386  that  leaves 
the  competition  in  a cloud  of  dust.  Even 
tlKHigh  the  technology  costs  more,  the  final 
price  of  the  computer  is  extremely  competi- 
tive. 

CIRCLE  e»0  ON  READER  SEHViCL  CARO 


Tandy,  use  clever  tricks  to  make  their 
memory  look  (and  work)  fast  most  of  the 
time,  high  speed  is  a full-time  endeavor  for 
the  386-16. 

In  effect,  PC’s  Limited  has  turned  its 
whole  memory  quota  into  a super-perfor- 
mance buffer,  using  high-speed  static 
RAM  for  everything.  This  strategy  is  more 
costly  but  boosts  memory-access  perfor- 
matKe  anywhere  from  15  to  50  percent 
over  conventional  dynamic  RAM,  de- 
pending on  the  application. 

All  of  the  static  RAM  in  the  PC’s  Limit- 
ed 386-16  is  held  on  a special  32-bit  expan- 
sion board,  which  in  turn  embraces  32 
sockets  for  256-kilobyte  static  SIMMs 
(single  in-line  memory  modules),  allow- 
ing up  to  8 megabytes.  More  memoiy  can 
be  added  as  conventional  16-bil  DRAM 
boards  in  the  other  expansion  slots. 

Standard  equipment  fills  four  of  the 
static  RAM  banks  for  a total  of  1 mega- 
byte, normally  split  640K  to  EXDS,  384K 
to  extended  memory.  The  proprietary  stat- 
ic SIMMs  are  available  from  K’s  Limited 
at  roughly  twice  the  cost  of  dynamic  RAM 
modules. 

TWOSPEED  EXPANSKm  BUS  PC’s 
Limited  also  boosts  the  performance  of  the 
386-16  by  allowing  you  to  switch  the 
speed  of  its  expansion  bus  between  8 and 
12  MHz.  Even  the  fastest  80386  comput- 
ers nin  their  memoiy  expansion  bus  at  8 
MHz  to  retain  compatibility  with  slower 
expansion  cards.  PC’s  Limited  gives  you 
the  option  of  boosting  expansion  through- 
put by  50  percent  with  boards  that  will  op- 
erate at  the  higher  speed.  This  increase  can 
be  particularly  important  for  hard  disk  con- 
trollers, increasing  their  effective  through- 
put and  the  speed  of  disk-to-RAM  trans- 
fers. 

Even  the  BIOS,  which  bears  a PC’s 
Limited  copyright,  is  custom-designed  for 
speed.  It  uses  four  ROM  chips  to  achieve 
full  32-bit  bus  width  without  copying  code 
into  RAM. 

The  PC’s  Limited  setup  routine  also  al- 
lows the  elimination  of  memory  refresh 
cycles — unnecessary  with  static  RAM — 
which  boosts  performance  a few  percent- 
age points  more.  In  addition,  another  op- 
tion allows  the  substitution  of  faster  BIOS- 
calls  for  some  EGA  functions  (with  the 
sacrifice  of  full  IBM  EGA  compatibility) 
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Finally  A Ibrtable 
Designed 'BBneakThe  Mold, 
Instead  Of  ¥)ur  Back. 


Fbrtable  computers  fit  a predictable  pattem.The 
more  powerful  they  are,  the  less  ix»rtable  they  are. 

With  one  magnificently  small  exception.  The 
T3100/20. 

It’s  the  best  shape  power  has  ever  been  in. 

A smaller,  slimmer  profile  that’s  tailored  to  you, 
instead  of  the  other  way  around. 

Yet  inside  this  sleek  15-pound  package  are 
640KB  of  RAM  and  a built-in  20MB  haid  disk.  All 
driven  by  an  80286  microprocessor,  the  same  CPU 
that  sparlc  the  ffiM’  FC  AT* 

Its  gas  plasma  screen  is  so  bright,  it  looks  like 
a full-size  CRT  display.  Which,  by  the  way,  you  can 
easily  plug  into  tlie  T3100/20’s  standard  RGB 
colorpoit 

MS-IX)S'  3.2  is  standard.  So  are  parallel,  serial 
and  514  "external  drive  ports.  And  a soft  carrying  case. 

With  every  T31TO/20,  well  include  frre  copies 
of  Lotus*  Symphtm'*  and  Lotus  MetroJ  two  of  the 
world’s  most  popular  pn)grams,  for  the  world’s 


most  {xtpular  portable  romputer. 

You  ctm  also  add  a 1200  bps  Hayes-compatible 
modem,  a five-slot  IBM-compatible  expansion 
chassis,  2 megabytes  of  extended  memory,  and  a 
numeric  keypad. 

The  T3i00/20  is  backed  by  Exceptional  Caref* 
our  promise  that  if  we  have  to  fix  your  computer, 
well  fix  you  up  with  another  one  while  you  wait 

All  of  which  leads  one  to  a small  dilemma. 
How  to  regard  a machine  that  changes  forever  the 
way  the  world  thinks  about  portable  performance. 

You  could  think  of  it  as  a desktop  on  a crash 
diet  Or  the  muscle  of  an  AT  without  the  bulk.  Or 
simply  as  PC  World  put  it:  “A  small  miracle!’ 

Call  1-800-457-7777  for  the  Toshiba  computer 
and  printer  dealer  nearest  you.  He  can  show  you 
how  to  enjoy  all  the  advantages  of  pcjwer. 

With  none  of  the  burdens. 

IBM  & K!  AT art-  nfOsim>d  tradrmaBcs  Intrmatxml  Businra  Madunn  Corptnotn  MSlXJS  is 
a rrgistewd  tnKlMnarK  cf  Mrn«i)fi  Corp.  bitus.  S>Tnphi»iy  and  Meuoan;  n^psttred  toKk-marte 
U <us  De\ek)pinent  Corpi  Hayes  is  a n'f^'rtd  trademark  of  Ha>'es  Ovp.  *1  Jiruted  rinv  > ifTer  **N(  >-ci  M 
1‘nniIbnPTit  requintL  >mr  draler  k r details. 


In  Touch  with  Tomorrow 

TOSHIBA 

Rishilxi  Amenca.  Inc..  inkfmntKm  SvMenis  iMisinn 


■ 386  COMPUTERS 


You  can  practice  your  grammar  with 
the  PC's  Limited 386-16— fast, 
faster,  fastest.  This  machine  is 
engineered  for  speed  above  all. 
Mechanically,  it follows  obediently 
in  the  footsteps  of  the  original  AT  s 
design.  The  system  board  is 
compact,  about  XT  size,  owing  to  the 
use  of  VLSI  circuits. 


LRaDRHTDHV 

BENCHHRRH 

SERIES 

RELEASE 


to  increase  the  386-16’s  display  speed. 

Mechanically,  the  PC’s  Limited  386- 
16  locksteps  with  conventional  IBM  PC 
AT  design.  The  chassis  size  matches  that 
of  the  AT,  and  its  layout  duplicates  the 
original  IBM  design  with  a single  full- 
height  internal  drive  bay  and  three  half- 
height bays  on  the  right,  two  of  which  have 
front-panel  access. 

BEVELED  CASE  The  largest  styling 
difference  is  the  beveling  of  part  of  the  left 
top  edge  of  the  case  to  accommodate  PC’s 
Limited’s  well-known  SmaitVu  diagnos- 


tic display,  a four-digit  green  LED  panel 
that  shows  error  messages  and  disk  track 
accesses. 

The  tear  includes  connectors  for  AC 
power  input,  AC  power  to  a display,  and  a 
keyboard  connector  cutout,  in  addition  to 
the  expansion  slots.  The  on/off  switch  for 
the  2()0-watt  power  supply  is  the  typical 
big  red  paddle  sitting  on  the  right  si^  of 
the  chassis. 

The  PC’s  Limited  386- 16  system  board 
inside  is  compact,  about  XT  size,  and 
sparsely  populated,  which  is  attributable  to 
the  use  of  both  the  Chips  and  Technologies 


and  proprietary  VLSI  circuits. 

Also  saving  system  board  space  in  the 
PC’s  Limited  design  is  the  placement  of  all 
memory  on  an  expansion  board  using  a 
proprietary  32-bit  bus.  The  single  connec- 
tor for  this  bus  is  located  in  the  midst  of  the 
rest  of  the  expansion  slots,  which,  accord- 
ing to  PC’s  Limited,  is  an  optimal  (rather 
than  convenient)  location  that  permits  the 
maximirm  possible  memory  speed. 

The  system  board  also  provides  seven 
other  slots,  two  8-bit  and  five  16-bit.  One 
of  the  8-bit  slots  is  filled  with  a parallel  and 
serial  port  card  (using  a female  DB-25  and 
male  DB-9  connector)  as  factory  equip- 
ment. 

In  the  evaluation  machine,  two  16-bit 
slots  were  occupied  by  disk  drive  adapters, 
one  for  the  floppy  drive  (a  1.2-meg^yte, 
S '/4-inch  half-height  is  standard  equipment 
in  all  models)  and  another  to  provide  an 
ESDI  hard-disk  interface.  An  optional 
ISO-megabyte,  full-height  Control  Data 
Coip.  (CDC)  ESDI  drive  in  the  internal 
drive  bay  of  the  evaluation  machine  re- 
quited this  adapter.  Other,  lower-priced 
drives  use  the  standard  ST506  interface. 

The  CIX  unit  is  among  the  fastest  hard 
disks  available,  with  an  average  access 
time  of  about  17  milliseconds  and  a 10- 
MHz  rated  data  transfer  rate — twice  the 
rate  of  a standard  AT’s. 

The  standard  keyboard  is  manufactured 
by  Maxi-Switch  and  uses  the  1 0 1 -key  IBM 
Advanced  Keyboard  design.  Its  mbber- 
dome  technology  gives  a satisfying  over- 
center feel.  It  is  reasonably  quiet,  with  no 
true  audible  feedback,  and  is  entirely  satis- 
fying to  type  upon.  However,  PC’s  Limit- 
ed is  in  the  process  of  selecting  a new  key- 
board supplier. 

All  PC’s  Limited  386-16  systems  are 
sold  with  display  and  adapter,  either 
monochrome/graphics  or  EGA,  using  its 
own  brand  of  displays  and  adapters.  The 
386-16  has  received  FCC  Class  B certifi- 
cation. 

The  386-16  rates  as  the  performance 
leader  of  the  machines  examined  here,  par- 
ticularly when  its  advanced  op- 
tions— high-speed  expansion  bus,  no  re- 
fresh waits,  and  EGA  enhancements — ate 
used.  Its  construction  rates  near  the  top  of 
the  list,  and  its  under-$S,000  price  makes 
it  the  best  overall  value  in  current  80386 
technology. 
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WHYCHA 


AT  IKE#! 
lAWEST  PRICE! 


TMMI 

nniK 

TH12IK 

IK  CCI  ST 

XT/U 

80286 

80286 

80386 

XTTSS  MonocAronM  Systam* 

• Intel  8068-2  at  4.77  or  8 MHz  dock  speed 

• 640K  Ngh  speed  RAM  on  mothertxsvd 

• 1S0  waBpovw  supply 

• XT  style  ul  101  k»  enhanced  keybosn] 

• 360k  floppy  dMionve 

• High  rMoMion  monochrome  rnoniior 

• Hercules  compOible  monogr^jhes  adapter 
(piue  1 edditiorw  parsM  pon) 

With  20  meg  ■ 65  ms  drive  $995 

X7798EOA  CoiorSytmma 

• The  ebove  sysiam  vvth  iha  taSoMog  subaautions. 

• EQA  Ht-resenAon  enhanced  color  monsor 

• Erherced  color  grapnes  (EGA)  card 

4ddOn(K$500 

Conversion 
To  80286 

Or  80366 
Available 

236-10  Mcneehromc  Sysianw 

• Intel  80286  a 6 or  10  MHz  dock  speed 

• 1 Meg  high  speed  RAM  on  molhertnard 

• 200  weD  poeer  supply 

• AT  styls  ful  101  key  enhanced  keyboard 

• 1.2  megabyte  floppy  disk  drive 

• Combined  floppy  and  hard  disk  contrdler  card 

• System  dock/ blender /CorAgurabon  data  X) 
CMOS  RAM  with  beiiery  backup 

• High  reedubon  monochrome  monrtor 

• Mono  graphics  printer  adapter 
(HareJeeCorrvabbte) 

Cemeialen  lb  286-12  Or  803M  Araltable  flCafl 

WRh  20  mag  • 65  me  drive 

and  chaaala  $1595 

With  40  mag  • 28  ms  drive 

and  chaaala  $1695 

With  70  mag  • 28  ms  drive 

arfo  chaaala  $2095 

With  80  mag  • 28  me  drive 

and  chassis  $2295 

WHh  145  meg  • 24  ms  drive 

and  chassis  $2795 

285-12  Uonoettrem*  Syttm* 

• Intel  60286  at  6 or  125  MHz  dock  speed 

• 640K  high  speed  RAM  on  motherboard 

• 200  MOtt  pOMT  supply 

• AT  style  lul  101  key  enhanced  keyboard 

• 1.2  megabyte  floppy  ctekdnve 

• Combined  flopn  and  hard  disk  oontroller  card 

• System  clock  / ^lendar  / Configuration  data  m 
CMOS  RAM  with  battery  backup 

• hvo  serial  ports  and  one  parallel  port 

• High  resdubon  monochrome  monaor 

• Mono  graphes  printer  adapter 
(Hercules  Compebbie) 

• Upgrade  to  80386  for  only  $800 
With  40  mag  • 28  me  drive 

and  apace  saving  chassis  $2495 

With  70  mag  • 28  me  drive 

and  apace  saving  chassis  $2695 

With  60  mag  • 28  me  drive 

ar>d  apace  saving  chaaala  $2895 

With  145  meg  - 24  me  drive 

and  space  saving  chaaala  $3395 

386  Monoehroma  Syttom* 

• Intel  60386  processor 

• 640K  high  speed  RAM  on  mothertxiArd 

• 200  vieti  pcMBT  supply 

• AT  style  lull  101  key  enhanced  keyboard 

• 1 2 megabyte  floppy  disk  drive 

• Combined  flopm  and  hard  dsk  contrdler  card 

• System  dock  / Calendar  / Configuration  data  in 
CMOS  RAM  with  battery  backup 

• Two  send  ports  and  one  paraSei  port 

• High  resokJlion  monochrome  monitor 

• Mono  graphes  printer  adacKSr 
(Hercules  Compatibte) 

• Conversion  to  20MHz  • SCall 

With  40  mag  • 26  me  drive 

and  apace  saving  chaaala  $3195 

With  70  mag  • 28  me  drive 

and  apace  saving  chases  $3395 

With  80  meg  - 28  ms  drive 

end  apace  saving  chaaala  $3595 

With  145  mag  • 24  ms  drive 

and  apace  saving  chaaala  $4095 

286-12  EQA  Color  Syalom* 

• The  sbcM  system  wsh  me  lolowng  suOsMuPons 

• EQA  Hi-resolu6on  enhanced  cctor  morsky 

• Emanced  color  graoncs  (EGA)  card 

Add  Only  $500 

388  EGA  Color  Sysfama 

• The  abo«  sydom  with  the  kAwng  subeHubone. 

• E(3A  Hi-rsaokrtion  enhanced  cdor  montor 
a Enhanced  cdor  graphes  (EQA)  card 

AddOnlySSOO 

'"-ifillB 

283‘10  EQA  Cotor  S/it*ms 

• The  sbOA  sydam  wth  Ihe  folOMtng  subattubons 

• EQA  HKesoulion  enhanced  odor  montor 

• Enharved  cdor  gmphiCE  (EQA)  carts 

Add  Only  $500 

Additional  2 meg  of  HIGH  SPEED 
RAM  Add  Only  $SOO 

Additional  2 meg  of  HIGH  SPEED 
32  bit  RAM  Add  Only  $900 

MW  MAUUII- IK  NLY  STWMClUr 
CMS  Win  A » IIY  MAUNTH! 

The  CBIS  Nstwork  OS  From  CCI 

• Menu  driven  user  interface 

• NetBIOS/DOS  ax  compatiWe 

• Novell  Netware  286  or  better 
file  and  record  locking  functions 

• No  need  to  dedicate  Tile  server 

• Up  to  255  user  stations  Caff  Or  M^flo 

• Data  rate  25Mb/second  for  OataRs 


i2Si 


PG-M0S386 


MW  ANAtAKLJini  HO.  Mil 
USWS  MStS  RAM  IPEIAnM  SYSTM 


PC  MOS  336  Wfth  An  ST  336  Prom  CCI 


• Accomodates  up  to  25  users 

• Access  up  to  4 gigabytes  RAM 

• Use  all  the  speed  of  your  32  bit 
80366  processor  with  lew  cost 
terminals.  aRowing  each  user  to 
access  386  functKXis  & speed 


AsLdwAs 

nw 

W»  80386  Only 

CaROrIVMa 

ForOataffs 


20  Meg  Seagate  kit  / XT  $Call 

cortroHw  xft'tm  mouitmg  rwOMwe 

40MegMtcropotl8forAT  SCall 

28  me  voc«  c(ri.  mtt  & caUM 

70  Meg  Mlcropolia  for  AT  SCall 

28  ms  vot»  CpI.  & cables 

80  Meg  Mlcropolia  for  AT  SCall 

26  ms  voce  col.  rals.  & cables 

144  Meg  Mlcropolia  for  AT  SCall 


24  ms  voce  col.  controller,.  raSs.  & cables 


COMPUTER  CLASSIHEDS,  INC. 

17830  State  Road  ft  Mem/,  Flonda.  33162  (305)  651-5853  Telex  510-600-7725 

30-Dmy  Money  Back  Guaraniaa*  TOLL-FREE  ORDER  UNE  (800)  331-5150 

NoOwgaiorUPS  VAodVvopng  No  KArwgs  tar  MaMrCvd  or  Vaa  Ftords  r<sAr«  add  5 osrean  saws  «>  •JO-Oay  Ouwoilis  »nyiiilvcorSigurso  iieerr  eougwiiomCerrto>asrOwe*rre  me  arraHaOsr’co'nw  Mrsn^raOMevoSOdayssorr  s>eoaia( 
vasevmOtaraVl'PtX'ddjOur  ouiOeatoca  Morioneosclvig  mMne  andri  dDajnwSM)nrTulM>se«naatir«ii>cor<(Mon,  muM  0*  tfvDpsd  orwod  arx)  insurM.  and  nu*  bear  « Cornputai  C>Me>«dslnc  C>M)  Agiun  Aulvnoron  (CflA)  cn  the  mpong 
tab*  'Itirwti  mf*  "Wio  WJA  runnar  ana  B»ocr  c<  pmetW  Pi^vtawaoicaiorsBiibMiDcrangewevuinaKa  eM  PC  IBM  XT  iBM  Af  ara  iredimaVs  d iBM  Corpomny  OusnwatrriarbsanMd.  atframay  bsejOMJtad 
ThsCOgBB/SegtarrayaFCCCIosAsqupDtnaidatorciammafejelorbuanaoarMa  nol  la  >sednlial  xaThs  CC-  XTiBS  a KC  CUSA  B soc>o*d 
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386  COMPUTERS 


MAGAZINE 


The  case  of  the  TanJy  40(X)  may 
match  that  of  its  3lXX)-5erie5 
predecessor,  hut  its  perfomumce  is 
effectively  double  that  of  the  older 
model,  and  not  just  because  of  the 
l6-MHz  clock  speed.  For  example, 
add  a second  megabyte  of  RAM  to 
the  system  hoard  and  the  4000 
interleaves  its  memory  hanks, 
increasing  performance  20  to  25 
percent. 


TANDY  CORP. 

Tandy  4000 

The  new  4000  marks  the  next  step  up  from 
Tandy  Corp.’s  3000  series,  essentially 
doubling  the  performance  of  the  earlier 
machines  while  fitting  into  nearly  an  iden- 
tical system  unit  case,  6 by  I9by  ISinches 
(HWD).  As  with  the  previous  Tandy  com- 
puters, it  incorporates  both  novel  technol- 
ogy (interleaved  memory)  and  mass-mar- 
ket philosophy  akin  to  that  of  Detroit  in  its 
heyday. 

Although  currently  the  most  compact 
80386-based  PC  (a  bit  deeper  but  substan- 
tially narrower,  too),  the  Tandy  4000  still 
has  enough  width  for  a workable  amount 
of  mass  storage.  Its  single  drive  bay  will 
accommodate  three  half-height,  S'A-inch 
form  factor  devices. 

Styling  has  been  subtly  updated  from 
the  30(X)  to  the  4000.  The  plastic  front  be- 
zel is  visually  segmented  into  a stack  of 
three  slender  bands,  delineated  by  shallow 
grooves  in  the  front  panel  that  unite  the 
look  of  its  trio  of  drives  to  that  of  the  over- 
all system. 

On  the  left  ate  a power-on  indicator;  a 
red,  rectangular,  recessed,  system-reset 
button;  and  a flat  keylock  that  prevents 
cover  removal,  locks  the  keybo^,  and 
defeats  the  reset  switch. 

The  tear  of  the  chassis  looks  bare . Only 
the  expansion  slots,  a jack  for  a power  ca- 


T«idy4000 
Tandy  Cocp. 

1800  One  Tandy  Center 
Pott  Wonh.TX  76102 
(817)390-3700 

List  Price;  With  I MbjwRAM.  I.44-Mbyie 
3V6-inch  floppy  disk  drive,  serial  and  parallel 
ports,  keyloddchassis  lock,  $2,599; 
monitor,  $699;  VM  5 monitor,  $149.95; 
4037  EGA  adapter  board,  $299.95;  20- 
Mbyte  hard  disk  drive,  $599;  40-Mbyte  hard 
disk  drive,  $ 1 ,399;  internal  disk  cartridge 
system,  $1 ,799;  hard  disk  ctattroller, 
$349.95. 

InSliort:The4000isinlinewiththeconipe- 
titiooinbothpticeandpetfonnaiKe.The3V5- 
inch  microfloppy  drive  that  coilKS  standard 
is  a unique  dqMTture  for  Tandy. 
ClHClEaraONnEAP6HS£BVlCECABD 


ble,  and  a recessed  slide  switch  for  select- 
ing 1 10-  or  220-volt  operation  are  visible. 
Power  is  mmed  on  using  a gray  rocker 
switch  at  the  rear  of  the  right  side  of  the 
machine. 

The  interior  of  the  case  appears  domi- 
nated by  the  large,  192-watt  switching 
power  supply,  isolated  in  its  own  unfin- 
ished metal  case.  To  its  left  are  the  expan- 
sion slots,  which  end  almost  3 inches  be- 
hind the  front  panel  with  a molded  plastic 
bracket  that  provides  card-edge  guides  for 
each  slot  and  mounting  room  for  the  2-inch 
loudspeaker.  Without  a great  deal  of  ef- 
fort, Tandy  could  have  saved  nearly  3 inches 
of  depth  merely  by  trimming  the  power  sup- 


ply case  and  flattening  this  bracket. 

The  system  board  itself  is  built  around 
the  Chips  and  Technology  chip  set  and 
amazingly  few  discrete  circuits. 

Standard  system  board  memory  is  I 
megabyte,  32  bits  wide,  implemented  with 
four  SIMMs  (single  in-line  memory  mod- 
ules) tucked  under  the  expansion  boards  at 
an  angle  to  assure  adequate  clearance. 
Four  more  sockets  are  allowed  for  expand- 
ing on-board  memory  to  2 megabytes,  all 
using  256-kilobyte  modules.  A future  up- 
grade to  l-megabyte  modules,  which 
Tandy  promises,  will  allow  8 megabytes 
of  system  board  memory . 

TTie  first  640K  of  the  standard  mega- 
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The  Distinction  is  Drawn 


Once  a year.  Software  Digest  reviews  the 
industry’s  best  free-form  drawing 
programs  and  rates  them  based  on 
power,  performance,  versatility,  and 
ease  of  use.  This  past  year,  the 
distinction  of  “best  free-form 
drawing  program”  was  given  to 
Micrografx  Windows  DRAW. 

And  with  good  reason! 

Windows  DRAW  gives  you  the 
power  to  create  professional  presentation 
graphics,  illustrations,  flowcharts,  organiza- 
tional charts,  word  charts,  and  business  forms 
more  quickly  and  easily  than  any  program 
tested,  including  Freelance  and  GEM  Draw. 
We  also  include  Windows  ClipArt,  a compre- 
hensive collection  of  professionally-drawn 
artistic  images  for  creating  business  docu- 
ments and  personal  correspondence.  And  if 
you  like  clip  art,  we  have  thousands  of 
additional  symbols  available. 

You  can  begin  by  selecting  our  drawing 
tools.  Create  arcs,  ellipses,  lines,  pies, 
polygons,  or  rectangles.  You  can  even 
merge  and  enhance  graphs  from  Lotus 
1-2-3.  Use  the  variable  zoom  to  get  a 
closer  look  at  your  drawing, 
or  view  ail  your  pages  (34" 

X 34")  to  get  an  idea  of  the 
overall  picture.  Your 
drawings  can  then  be 


rotated,  aligned,  combined,  or  duplicated. 
And  of  course,  Windows  DRAW  also 
allows  you  to  add  text  anywhere  in 
your  drawing.  To  complete  the 
L picture,  you  can  add  clip  art  or 
W other  drawings  you  have  created. 

I Windows  DRAW  is  compatible 
' with  Microsoft  Windows,  so  your 
graphics  are  compatible  with  other 
Windows  applications — Micrografx 
Windows  GRAPH  and  ln*a*Vision,  Aldus 
PageMaker,  and  Microsoft  Windows  Write. 


The  complete  family  of  Micrografx  programs 
includes  In*a*Vision,  a powerful  Computer- 
Aided  Design  system;  Windows  GRAPH,  a 
two-  and  three-dimensional  chart  program; 
Windows  CONVERT,  a graphics  conversion 
program  for  products  like  AutoCAD,  and 
Windows  ClipArt,  dozens  of  volumes  of 
artistic  images. 

For  additional  information  about  Windows 
DRAW,  call  your  local  authorized  dealer, 
or  call  toll-free  1 -800-272-DRAW  (in 
Texas,  214-234-1769)  or  write  to 
Micrografx,  Inc.,  1820  N.  Greenville 
Ave.,  Richardson,  Texas  7508 1 . 


MICROGRAFX 

The  Picture  of  Success 


Distinguish  yourself.  Order 
today  and  draw  with  the 
best — Windows  DRAW. 


Tlw  Mlowtnf  lumf  it  t ndemttt  fefenace.  includuii  md  miefistcted  ndemtikt.  fa>  the  tenyiutt  listed  in*t*Viuaa.  Windows  OipAn.  Windows  CAO  CI^Arl.  Windows 

CONVERT,  Windows  DRAW.  Windows  GRAPH,  Micti>(rt(s.  lac.:  LoWi.  I'l'S.  Loiu  Dcveiofinieil  Cotponoon.  GEM  Dnw,  DifHal  Rnevcb  Coep..  PsftMtka.  Aldus  Carpmtm: 
Micrasaft  Windows,  Microtoft  Corponuon;  AutoCAD.  Autodesk.  Inc 
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■ 386  COMPUTERS 


EDITOR’S  CHOICE 


• Compaq  Deskpro  386 

. IBM  Personal  System/2  Model  80 

• PC’s  Limited  3^-16 

The  slickest  and  best-built 

386— and  probably  the  best  person- 
al computer  currently  available — is 
IBM’s  PS/2  Mode!  SO.  Although  not 
the  fastest  in  testing,  it  proved  to  be 
the  best  integrated  and  the  most  re- 
sponsive machine  overall — a de- 
light to  work  on.  Physically,  it 
makes  other  computers  ( including 

IBM's  own  PCs,  XTs,  and  ATs)  look 
like  they  were  made  in  your  neigh- 
bor's garage.  With  its  $6,995 price 
tag,  however,  it  should. 

If  compatibility  with  current  soft- 
ware and  hardware  is  an  issue  with 
you  (and  your  budget  will  stretch  to 
$6,499),  go  for  the  Compaq  Desk- 
pro386.  However,  the  PC’ s Limit- 
ed 386-16  edges  out  the  Compaq 
when  it  comes  to  raw  horsepower; 
its  rough  edges  are  few,  and  at 
$4,499,  it' s abargain.  Thus, forks 
price  and  no-holds-barred  speed, 
we’d  rate  the  PC's  Limited 386-16 
as  the  best  buy  of  all  those  here. 

Close  on  its  heels  in  the  perfor- 
mance department  and  priced  a few 
bucks  less  are  the  $3,995  Acer  1 100 
and  the  Tandy  4000  ($2,495). 

Tandy  boasts  the  advantage  of  hav- 
ing a store  almost  as  near  as  your 
doorstep  no  matter  where  you  are, 
so  if  you  need  immediate  support  or 
immediate  gratification,  make  the 
4000 your  choice . 

Also  in  the  top  tier  of  quality  is 
the  ALR  38612.  The  various  ma- 
chines based  on  Intel’s  OEM  system 
board  rate  about  a notch  lower  with 
their  5l2KofDOS  memory  and 
more  plebeian  performance,  merely 
twice  as  fast  as  an  AT.  Of  these,  the 
best  built  comes  with  the  Corvus 
name.  If  you  need  Class  B FCC  ap- 
proval and  yearn  for  the  Intel  stan- 
dard, however,  your  only  choice  is 
the  Kaypro  386. 

Of  the  others,  we  found  the  qual- 
ity of  construction  definitely  lower 
but  performance  unflagging.  Some 
of  the  bottom-rung  80386  ma- 
chines, we  believe,  may  never  meet 
FCC  standards.  At  a favorable 
price,  however,  those  that  prove  le- 
gal may  be  exactly  what  a computer 
hobbyist  or  experimenter  is  looking 
for— speed  and  80386  potential  at 
the  lowest  price. 

byte  of  memory  is  assigned  to  DOS.  The 
rest  appears  invisible — it  cannot  be  used  as 
extended  memory.  However,  Tandy  clev- 
erly uses  this  “phantom”  RAM  to  copy 
and  speed  up  BIOS  routines.  Up  to  304K 
of  it  can  be  used  as  EMS  using  a special  de- 
vice driver  provided  with  the  4000. 

The  80386  microprocessor  operates  at 
16  MHz  and  occupies  itself  with  one  wait 
state  while  addressing  the  standard  memo- 
ry configuration.  Fill  the  system  board 
with  a second  megabyte  of  RAM  and  the 
4000  interleaves  its  memory  banks,  effec- 
tively eliminating  wait  states  and  increas- 
ing overall  performance  20  to  25  percent 
on  some  apphcations. 


EXPANDING  MEMORY  The  leftmost 
expansion  slot  is  dedicated  to  further  ex- 
panding memory  using  a proprietary  32-bit 
bus.  Next  to  this  slot  are  two  XT-style  8-bit 
slots,  one  occupied  in  standard  configura- 
tion by  a parallel-and-serial-port  adapter 
card. 

Next  on  the  right  are  six  (all  vacant  in 
the  base  model)  AT-style  16-bit  slots.  The 
entile  expansion  area  is  tall  enough  to  al- 
low the  use  of  full  AT-height  boards.  All 
slots  are  full  length. 

The  number  of  vacant  chip  sockets  on 
the  4(XX)  we  evaluated  made  us  suspect 
that  somehow  we  had  been  shortchanged. 
In  addition  to  a place  for  an  80287  numeric 


coprocessor  and  another  for  a PLA  (pro- 
grammable logic  array)  to  make  it  work, 
enough  holes  were  available  to  accommo- 
date an  80387  socket  and  a 765  floppy- 
disk  controller  socket. 

Tandy  doesn’t  give  you  your  choice  of 
coprocessors,  however.  Early  40(X)s  will 
use  the  80287  and  later  models  will  use  the 
80387.  The  double-socketing  is  only  an 
engineering  expedient. 

In  base  coi^iguration,  the  4(XX)  uses  a 
floppy  disk  controller  that’s  built  into  the 
system  board  circuitry — that’s  what  the 
765  socket  is  for.  Uppaded  models  use  a 
Western  Digital  combined  hard-and-flop- 
py-disk  controller  located  in  one  16-bit  ex- 
pansion slot. 

With  floppy  disk  control  on  an  expan- 
sion card,  the  765  chip  on  the  motherboard 
would  be  superfluous,  so  Tandy  lets  you 
pop  it  out  (or  Tandy  will  do  it  for  you).  A 
system  board  jumper  allows  both  sets  of 
floppy  disk  control  circuitry  to  be  used  to 
tun  up  to  four  floppy  drives. 

Standard  equipment  includes  one  1.4- 
megabyte,  3‘/2-inch  floppy  disk  drive 
adapted  to  the  top  slot.  A second  drive  of 
any  standard,  IBM-supported  configura- 
tion can  be  mounted  underneath. 

These  drives  all  mount  without  AT- 
style  rails,  using  only  the  normal  tapped 
mounting  holes  provided  in  drives  them- 
selves. Because  the  screw  on  the  left  side 
may  be  difficult  to  insert  and  remove  when 
expansion  boards  have  been  installed, 
Tandy  supplies  drive  kits  with  special 
knurled  screws  that  can  be  attached  with- 
out tools. 

The  bottom  half-height  drive  bay  is  re- 
served for  a hard  disk  and  uses  a propri- 
etary, shock-mounted  installation  system. 
All  Tandy  hard  disk  drives  designed  for  the 
40(X)  include  the  proper  mounting  hard- 
ware. Tandy  drive  kits  also  include  the 
necessary  controller  card.  However,  their 
price  is  high — about  $1,700  for  the  high- 
performance,  28-millisecond  average  ac- 
cess time,  40-megabyte  unit  in  the  evalua- 
tion system. 

The  standard  equipment  parallel  and  se- 
rial ports  are  implemented  on  a single  short 
expansion  card  that  uses  the  IBM  8-bit  data 
bus.  The  serial  port  operates  at  up  to  9,600 
bits  per  second,  uses  an  AT-style  male 
DB-9  connector,  and  can  be  configured  as 
either  COMl  or  CX)M2  using  on-board 
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1aci  \ (c'li  seconds. 


I of  every  hour,  of  every  business  day,  America  puts 

a brand  new  Epson*  computer  or  printer  to  work.  Imagine  that.  The  power 
of  Epson  being  put  into  millions  of  hands.  Like  the  hands  of  Kate  Grant 
Kate  entered  the  world  of  Epson  desktop  publishing  with  her  new  Epson 
Equity"  I1I+  computer  and  GQ-3500  laser  printer  on  June  4th  at  1:05  P.  M. 
Give  or  take  a few  seconds. 


EPSON 


WHEN  YOirVE  GOT  AN  EPSON.  YOITVE  GOTALOTOF  COMPANY.' 

Epson  » a registered  trademark  of  Seiko  Epson  Corporation.  Equity  is  a trademark  of  Epson  America.  Inc..  2780  Lomita  Blvd.,ToiTance.  CA  90505.  (800)  421*5426. 

CIRCLE  346  ON  READER  SERVICE  CARD 


FINALLY! 


EASYFLOW 


An  on-screen  flowchart  processor  that  knows  about  flowcharts  - not  just 
/i  another ' 'screen  draw"  program  that  makes  you  do  most  of  the  work. 
EasyFlow  is  a powerful  full-screen  graphics  program  dedicated  to  flowcharts 
and  organization  charts.  With  it  you  can  quickiy  compose  charts.  More 
important,  you  can  easiiy  modify  charts  so  they  are  aiways  up  to  date. 
Automatic:  Fully  automatic  text  centering  within  shapes,  both  horizontally  and 
vertically.  Fully  automatic  line  routing  & re-routing. 

► Fait:  Written  In  assembly  language  for  speed. 

^ Large:  Charts  up  to  417  columns  wide  by  225  lines  high.  Chart  too  large  for  your 
printer?  6isyft.owautomabcally  breaks  the  chart  up  & prints  it  in  page  size  pieces. 
Standard:  All  standard  flowcharting  shapes  included.  Custom  shapes  can  be  ordered. 
User  triendly:  Don't  take  our  word  for  It.  PC  Magazine*  says  'EtsyFrow  lives 
up  to  its  name.  It's  hard  to  Imagine  any  easier  and  more  flexible  way  to  produce 
basic  and  even  complex  flowcharts ". 

Mouse:  Optional  but  fully  supported. 

»■  It  prints:  On  most  popular  matrix  printers  Including  IBM,  Epson,  Toshiba,  HP 
LaserJet,  LaserJet-Plus  and  many  others. 

► It  plots:  On  HP7440,  7475,  7550,  7570,  7585B  and  compatible  plotters. 

► It  works:  We  are  contractually  prevented  from  mentioning  the  name  of  the  "big 
eight"  accounting  firm  that  purchased  a world-wide  site  license,  but  we  can  tell 
you  that  they  spent  months  evaluating  all  available  flowcharting  packages  before 
choosing  EasyFlow 

w-  Rush  delivery:  Order  by  noon  today  (eastern  time)  and  we'll  have  it  to  you  by 
courier  tomorrow*".  Rush  delivery  charge  is  $15.00  (instead  of  $2.00)  and  is 
available  only  In  USA  & Canada. 

Documented:  100  page  manual  plus  over  150  screens  of  context  sensitive  help. 
fxsvFtow works  on  IBM  PC's,  IBM  PS/2  and  compatibles.  Requires  384  K memory, 
DOS  2.0  or  higher  and  an  IBM  CGA/EGA/VGA  or  Hercules  monochrome  compatible 
adapter  card. 

Order  direct  for  only  $149.95  -y  $2.00  S&H  (USA/Canada),  $10.00  (foreign).  Payment 
by  M.O.,  cheque,  VISA,  Mastercard  or  Company  PO. 

* March  10.  1987  issue.  pa9e  278 

**  Rush  orders  are  shipped  by  Purolator  Courier  and  normally  arrive  the  riexl  busirtess  day  to  most  locations 
Remote  destinations  take  longer 


The  chart  fragment  above  was  produced  on  an  HP  LaserJet-Plus  and  is  actual  size  and 
unretouched.  Publication  quality  chans  like  this  can  be  produced  using  only  minutes  of  preparation 
time  and  seconds  of  print  time  circle  zoi  on  reader  service  card 


HavenTree  Software  Limited 

PO  Box  1093-P 

Thousand  Island  Park,  NY  1 3692 


Order  Desk:  1-800-267-0668 
Information:  (613)  544-6035  ext  49 
Telefax(G3):  (613)  544-9632 


■ 386  COMPUTERS 


jumpers.  Ttie  parallel  port  uses  a female 
DB-2S  connector  and  can  be  jumper-con- 
figured as  either  LPTl  or  LPT2. 

The  4000  keyboard  closely  matches  the 
101-key  IBM  Advanced  Keyboard  ar- 
rangement. It’s  manufactured  by  Key 
Tronic  using  capacitive  and  rubber-dome 
technology  to  give  long  life  and  a positive 
over-center  feel  for  tactile  feedback.  Its 
quiet,  light  touch  makes  typing  easy. 


■ Tandy  doesn’t  give  you 
your  choice  of  co- 
processors. Early  4(XX)s 
will  use  the  80287. 


STANDARD  EQUIPMENT  DOS  and 

GW-BASIC  come  as  standard  equipment 
with  the  4000,  as  does  Tandy’s  own  Per- 
sonal Deskmate,  a starter  software  pack- 
age. In  addition, Tandy  suppliesaprogram 
called  The  Monitor  that  takes  advantage  of 
the  abilities  of  the  80386  to  handle  multi- 
ple DOS  sessions. 

The  Monitor  divides  up  extended  mem- 
ory (in  either  I28K,  256K,  or  512K 
chunks)  between  different  IX)S  applica- 
tions. All  applications  remain  in  memory 
simultaneously,  and  you  can  switch  be- 
tween them  with  a couple  of  keystrokes. 
The  applications  do  not  run  concunently, 
however.  Only  the  program  appearing  on 
the  screen  executes;  the  others  get  put  on 
hold. 

Overall  construction  quality  of  the  4000 
does  not  quite  measure  up  to  the  high  stan- 
dard set  by  Compaq;  this  is  in  contrast  to 
the  excellent  performance  of  the  machine. 
In  keeping  with  Tandy’s  mass  market  phi- 
losophy, the  styling  of  the  4000  is  still 
stuck  in  retro  niode  and  pricing  is  not  as 
low  as  it  seems.  The  aggressive-looking 
$2,599  price  buys  only  the  stripped  base 
unit — no  mass  storage  or  monitor.  Once 
decked  out  with  a hard  disk  drive  and  dis- 
play, its  price  is  roughly  competitive  with 
the  rest  of  the  market.  GH 


Winn  L.  Rosch  is  a contributing  editor  of 
PC  Magazine. 
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Howtotefl  the  diffierence 
between  DESQyiew^JO  and 
an^^other  environment. 


^lelecting  DESQview, 
KJthe  environment  of 
choice,  can  give  you  the 
productivity  and  power 
you  crave,  without  the 
loss  of  your  old  pro- 
grams and  hardware. 

If  you  like  your  existing 
programs,  want  to  use 
them  together,  transfer 
data  between  them, 
print,  sort,  communi- 
cate with  or  process- 
in-background,  yet  still 
have  the  need  to  keep 
in  place  your  favorite 
PC(8088,  8086,  80286 
or  80386),  DESQview 
is  the  “proven  true” 
multitasking,  multi- 
windowing environ- 


One  picture  is  worth  a thousand  promises. 


ment  for  you.  Best  of  all,  DESQview  2.0  is  here  now, 
with  all  the  money  saving,  time  saving,  and  productiv- 
ity features  that  others  can  only  promise  for  the  all- 
too-distant  future. 

And  with  DESQview’s  new  graphics  enhancements 
for  Hercules,  CGA,  EGA,  and  VGA,  Version  2.0  still 
offers  the  same  award  winning  and  pioneering  fea- 
tures for  programs  that  earned  DESQview  its  leader- 
ship, only  now  you  can  also  run  desktop  publishing 
programs,  CAD  programs,  even  GEM-7  Tbpview-^  and 
Microsoft  Windows-”  specific  programs.  In  some  cases 
you'll  add  as  little  as  10-40K  to  your  system  overhead. 
Now  you  can  have  multi-tasking,  multi-windowing, 
break  the  640K  habit  too  and  still  get  an  auto  dialer, 
macros,  menus  for  DOS  and,  for  advanced  users,  a new 
complete  application  programmer’s  interface  capabil- 
ity. No  wonder  that  over  the  years,  and  especially  in 
recent  months,  DESQview,  and  now 
DESQview  2.0  have  earned  extrava- 
gant praise  from  some  of  the  most 
respected  magazines  in  the  industry. 

“Product  of  the  Year"  by  readers 
vote  in  Info  World. 

“Best  PC EnmronmerU"  by  popu- 
lar vote  at  Comdex  Flail  in  PC  'Tech 
Journal's  “System  Builder"  Contest. 

“—I  wouldn’t  want  to  run  an  IBM 


or  compatible 
computer  without 
DESQview’— Info- 
World,  Michael  Miller. 

“A  colossus  among 
tvindowing  environ- 
ments”. . . “will  run 
almost  anything’’— PC 
Week,  Marvin  Bryan. 

“Windows,  prom- 
ises, but  DESQview 
delivers’'—MlCRO- 
"HMES,  Birell  Walsh. 

No  other  environ- 
ment has  consistently 
pioneered  features,  open- 
ness, and  productivity. 
See  for  yourself.  Send  in 
the  coupon.  The  possi- 
bilities are  endless  with 
DESQview  2.0. 


Attention  Programmers:  For  more  information 
about  Quarterdeck’s  API,  and  future  386  program 
extensions,  call  us  today. 

SYSTEM  BEglTBEMENTS 

IBM  I¥rsonal  Computer  and  100%  compatibles  (with  8086, 8088, 80286  or  80386 
processors)  with  monochruneorcolardl^ay;  IBM  l^rsortal  System^  * Memory:  640K 
recommended;  for  DESQview  itself  O-UoK  * Expanded  Memory  (Optional):  expanded 
memory  boards  compatible  with  the  Intel  AboveBoard;  enhanced  expanded  memory 
boards  compatible  with  the  AOTRAMpage  ■ Disk:  TNwo  diskette  drives  or  one  diskette 
drive  and  a hard  disk  * Graphics  Card  (Q^ional):  Hercules.  IBM  CokV'Graphics  (CGA), 
IBM  Enhanced  Graphics  (EG AX  IBM  l^rsonal  System/2  Advanced  Graphln  (VGA)  * 
Mouse  (Optional):  Mouse  Systmu,  Microsoft  and  compatibles  * Modem  for  Auto-Dlider 
(OptiorialV  Hayesor  (Compatible  'Operating System:  ^-DOS 2i)-3.3;  MS-DOS2Xi-3.2* 
Software:  Most  PC-DOS  ind  M^DOS  application  programs;  programs  specific  to 
'IbpView  1.1,  GEM  l.l  and  Microsoft  Windows  liU  • MedU;  DESQview  2D  is  available 
on  either  5VI  ’ or  3Mi*  floppy  diskettes 


Rush  me  DESQview  2.0!  Ibday! 

to  fdCaotea  IS»dls3ty/6W  ProJacI 


PCM-9/29 


lAJPO 

WORLD 


BEPDBTCARD 


DESQview  2.0 


9.1 


Shipping  A Handling 

Sales  Ihx  (CA  residenta) 


USA 

OuuideUSA 


I Phyment:  DVifia  OMC  DAMEX  □Check  Em 

I Credit  Card  Valid  Since / girptiwrivYn 


, CmlHCantNmw— 


Mall  to:  Quarterdeck  Office  .Systems,  lAO  Pico  Boulevard.  Santa  Monica,  CA  90406 
NOTE:  If  you  own  DESQview  call  us  for  a special  upgrade  offrr,  or  send  in  your  I^SQview 
reglstratim  card.  AST  Special  Edition  users  included 


I Mallti 
NOTE 
I regist 


riew  j 


Quarterdeck 


Quarterdeck  Office  Systems  • 150  Pico  Boulevard,  Santa  Monica,  CA  90405  • (213)  392-9851 

DESQvtrw  is  a imlemark  of  Quanerdeck  Office  Systema.  AboveBoard  is  a trademark  of  Intel  Coqioratkin  Hayes  Is  s trademark  of  Hayes  Mk-niCnniputer  Pitiducts  Inr  IBM  PC.  Rrrwmal  System  2 artd  ThpVlew  ate 
trwlem^s  of  International  Busineas  Machines  Cocparation  Mkcratcfl  Window*  and  MS  are  repusiered  trademark*  of  MtcraaoTl  Corpcmkxi  Mouse  System*  la  a trademark  uf  Metaitraphlca  Mouse  Syiiema.  RAMpaHe 
la  a trademark  of  AST  Research.  Inc.  GEM  is  a trademark  of  Digital  Research  Herrutes  is  a Iradimtark  of  Hercule* 
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\^liineK 


On  the  list  of 
Software  News 
Corporate  Bestsellers 
ofl986 
you’ll  find 
9 word  processing 
packages 

5 database  management 
packages 

3 spreadsheet  packages 
3 graphics  packages 
but  only  1 project 
management  system 


Project 

Workbench 


...the  choice  of  project 
managers  everywhere. 


Call  (212)  219  8945  for  a free  demo  diskette! 


ABTi 


THE  POWER  IN  PROJECT  MANAGEMENT 


APPLIED  BUSINESS  TECHNOLOGY  CORPORATION  ■ 36$  BROADWAY  ■ NEW  YORK.  NY  10013 
In  Eurcjpt*.  Asia  & Africa;  Hnskviis  (iroup  Ltd..  l-K)  Shaflesburv  Ave..  London  WIV  7DN.  Ttlex  89:1529 

»»  fif  itH' ItIM  11  .XT  AT  UTI'II  mi.I  (h>- l>Kc  Kajnl.w  aral  Ihi- HuiK  J1  Kiiti<4<Tiiitra<h'nMrk.lllN(— 

lii(fnutHiiuJlluMn<-<w\l>Hhii>i>«l  i>K<  KAiitl.w  — Ihniul Ki|ui|iinrnl < ipriHirMiMHi  MhiikII  — WMiiicl.aloiralorh'.. Iim 
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■ PROJECT  MANAGEMENT  ■ HENRY  FERSKO- WEISS 


Great  projects  start  with  great  plans, 
atul  project  planning  is  a perfect  application  for 
the  PC.  Here  are  13  project  management  packages 

to  help  get  you  on  track. 


P 

t aFouni 


MASTER 

PLANS: 


Project 
Management 

Almost 

Software 


roject  management  is  something 
akin  to  a juggling  act  of  spinning 
plates.  The  juggler  has  to  keep  his 
eye  on  every  plate  at  once,  even  as  he  runs 
around  to  make  sure  they're  spinning  fast 
enough  not  to  tumble  off  their  tiny  stick 
perches.  The  project  manager  has  to  keep 
watch  of  every  task  and  resource  to  make 
sure  they  stay  on  plan,  or  the  whole  project 
can  spin  out  of  control,  resulting  in  time  or 
cost  overruns.  It’s  a job  that  requires  men- 
tal dexterity,  a good  sense  of  timing,  and 
an  understanding  of  the  structural  interre- 
lationship of  work  ta.sks.  It  is  a job  that 
begs  to  be  computerized . 

Computers  were  first  used  for  project 
management  in  the  late  1950s  during  the 
U.S.  Navy's  Polaris  submarine  project 
(see  sidebar  “The  History  of  Pniject  Man- 
agement”). By  the  early  1960s,  large 
mainframe  Critical  Path  Method  (CPM) 
applications  were  being  marketed  com- 
mercially for  mainframes.  They  cost  as 
much  as  $200,0(K)  and  were  used  on  giant 
projects,  mostly  in  the  construction  field. 
As  has  happened  with  all  mainframe  soft- 
ware. project  management 
programs  eventually  migrated 
to  the  personal  computer  level 
and  broader  uses  for  the  appli- 
cation became  obvious, 
any  job  in  business  can  be 
viewed  through  the  filter  of  project  man- 
agement techniques.  Doing  so  brings 
greater  organization  and  efficiency,  which 
translates  into  one  of  the  most  alluring 
words  in  the  business  lexicon:  productivi- 
ty. Today  there  are  more  than  100  project 
management  programs  available  for  per- 
sonal computers.  They  range  in  price  from 
about  $35  to  almost  $8,(XX),  but  they  all  do 
basically  the  same  thing:  schedule  various 
activities  to  help  you  make  .sure  a project 
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■ PROJECT  MANAGEMENT  SOFTWARE 


flows  from  start  to  expected  finish  with  as 
few  mishaps  as  possible. 

CHARTS  ARE  CRITICAL  At  the  heart 
of  the  project  management  process  are 
CPM  and  the  Program  Evaluation  and  Re- 
view Technique  (PERT).  CPM  is  a meth- 
od of  scheduling  a project  based  on  accu- 
rate duration  estimates  for  the  critical 
activities.  Critical  activities  are  the  ones 
that  must  start  after  others  are  completed 
and  must  end  before  others  can  begin.  If  a 
critical  activity  is  started  late,  the  whole 
project  will  be  late.  The  PERT  approach 
was  originally  used  in  situations  where 
task  durations  were  difficult  to  estimate. 
Project  schedules  were  then  determined  by 
setting  three  durations — pessimistic,  opti- 
mistic, and  most  likely — for  each  task.  To- 
day, CPM  and  PERT  have  become  almost 
synonymous.  PERT  is  most  frequently 
used  as  the  name  of  the  network  diagrams 
that  show  the  critical  path  and  the  relation- 
ships between  tasks.  All  personal  comput- 
er project  management  software  uses  the 
CPM  method  for  scheduling  and  the  PERT 
chart  to  display  task  relationships. 

Another  important  graphic  tool  of  pro- 
ject management  is  the  Gantt  chart,  which 
shows  the  tasks  on  a time  line,  revealing 
the  impact  of  task  durations  on  the  end  date 
of  a project.  All  the  current  project  man- 
agement programs  can  produce  Gantt 
charts,  and  many  of  them  use  the  Gantt 
chart  as  the  central  motif  of  the  program. 
The  comparison  Gantt  chart  that  shows 
both  an  original  target  schedule  and  an  ac- 
tual project  schedule  is  the  best  and  fastest 
way  to  check  on  project  performance. 

Because  the  Gantt  and  PERT  charts  are 
so  important  for  project  planning  and 
tracking,  the  quality  of  the  on-screen  and 
printed  graphs  is  one  of  the  major  distin- 
guishing factors  among  programs.  The 
quality  does  vary  considerably,  and  the 
price  of  the  package  is  not  always  an  accu- 
rate guide  to  the  quality  of  the  graphics. 
You  have  to  look  to  see  what  you  like.  The 
differences  in  price  between  packages  of- 
ten has  more  to  do  with  power — that  is, 
how  many  tasks  and  resources  a project 
can  have,  the  ability  to  handle  multiple 
projects  at  once,  how  flexible  the  reporting 
faeilities  are,  and  how  much  detail  you  can 
get  with  cost  data.  If  a program  satisfies 
your  basic  power  requirements,  then  the 


graphics  will  be  the  way  to  pick  the  pack- 
age that’s  right  for  you  (for  other  feature 
considerations,  see  the  sidebar  “Project 
Managers:  What  to  Look  for  When  You 
Buy”). 

Personal  computer  packages  fall  into 
three  general  price  ranges:  under  $350,  be- 
tween $350  and  $3,000,  and  over  $3,000. 
The  under-$350  group  can  only  be  used  on 
very  small  projects,  with  little  or  no  cost 
tracking.  The  really  cheap  ones  might  be  a 
good  way  for  project  management  novices 
to  get  a taste  of  what  this  type  of  software 
can  do.  The  $350-to-$3,()00  group  con- 

■ If  a program  satisfies 
your  basic  power 
requirements,  then  the 
graphics  will  be  the 
way  to  pick  the  package 
that’s  right  for  you. 

sists  of  full-blown  project  managers  in- 
tended for  departmental  managers  or  other 
business  and  professional  people  who  need 
to  oversee  projects  but  who  aren’t  profes- 
sional project  managers.  The  over-$3,C)00 
group  is  for  the  professionals — people 
who  do  nothing  but  project  management 
and  generally  work  on  extremely  large  and 
complex  projects,  such  as  developing  a 40- 
acre  tract  of  land  for  condominiums . 

The  midrange  products  are  the  ones  that 
concern  us  here.  They  offer  such  good 
functionality  that  it’s  hard  to  justify  going 
to  the  other  ends  of  the  market  to  buy  a 
package.  Even  some  of  the  lower-priced 
products  in  the  midrange — those  in  the 
$495  to  $595  area — can  handle  medium- 
sized to  large  projects,  multiple  project 
scheduling,  automatic  smoothing  of  re- 
source use,  and  detailed  repotting.  They 
can  be  almost  as  feature-rich  as  the  pack- 
ages that  cost  $2,000  and  $3,000. 

All  of  the  programs  allow  you  to  plan  a 
project  around  tasks  and  milestones.  To 
each  of  these  activities  you  assign  re- 
sources— people,  equipment,  and  materi- 


als— and  to  each  of  these  resources  you  as- 
sign a cost.  By  balancing  these  activities, 
resources,  and  costs  all  at  once,  you  can 
determine  the  most  efficient  course  of  ac- 
tion to  complete  a project  on  time  and 
within  budget. 

To  accomplish  this  goal  takes  more 
than  excellent  planning;  it  takes  constant 
monitoring  and  fine-tuning  as  the  project 
unfolds.  This  is  the  second  major  use  of 
project  management  software.  As  tasks 
take  longer,  or  new  ones  become  neces- 
sary , or  the  availability  or  cost  of  resources 
change,  the  project  manager  can  track 
what’s  happening  with  the  project  man- 
agement program  and  alter  his  or  her  mod- 
el accordingly.  As  he  or  she  does  so,  the 
program  will  automatically  reschedule  the 
project  to  make  the  best  of  the  new  condi- 
tions. Most  of  the  programs  today  will 
automatically  recalculate  schedules  based 
on  both  critical  path  and  resource  usage. 
This  latter  technique,  called  resource  lev- 
eling, has  only  recently  become  popular  in 
personal  computer  programs. 

Project  management  software  is  going 
through  other  changes  as  well.  One  major 
change  is  to  upgrade  the  level  of  function- 
ality— particularly  in  the  packages  at  the 
lower  end  of  the  middle  range.  As  mote 
people  use  project  managers  and  become 
familiar  with  their  capabilities,  they  tend  to 
demand  more  from  the  manufacturers.  Ex- 
amples of  this  are  expanding  the  limits  on 
totd  number  of  tasks  and  resources  in  a 
project,  the  ability  to  schedule  tasks  in  time 
periods  shorter  than  a full  day — even 
down  to  minutes  and  seconds,  the  ability  to 
vary  pay  rates  for  resources,  the  ability  to 
level  resources  by  availability  or  time  con- 
straints, more  coding  levels  for  better  pre- 
cision in  reporting,  and  so  on. 

IMPROVING  INTERFACES  The  pro- 
gram interfaces  ate  also  improving.  More 
packages  are  using  pull-down  menus  and 
windows.  On-sereen  help  is  improving, 
becoming  more  context  sensitive.  Some 
packages  now  come  with  excellent,  flashy 
interactive  tutorials. 

But  in  spite  of  the  improvements  in  pro- 
ject management  software,  several  areas 
have  been  neglected.  Cost  analysis  is  prob- 
ably the  most  important  of  these.  Most 
programs  do  a cursory  job  with  costs.  For 
example,  many  do  only  one  kind  of  earned 
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Activity  (task)  Any  of  the  basic  jobs 
that  must  be  done  to  complete  a project. 
ALAP  Used  to  designate  a task  that 
should  start  as  late  as  possible,  using  all 
the  free  float  time  available. 

ASAP  Used  to  indicate  a task  that 
should  start  as  soon  as  possible,  given  the 
start  date  of  the  project  and  its  predeces- 
sor tasks. 

Baseline  (target)  The  original  project 
plan,  including  the  time  schedule  and  re- 
source and  cost  allocations.  It  is  used  to 
compare  actuals  to  determine  a project’s 
progress. 

CPM  (Critical  Path  Method)  A pro- 
ject scheduling  technique  that  helps  in 
determining  the  early  and  late  dates  for 
individual  product  tasks  and  the  project 
as  a whole.  If  a critical  task  is  delayed, 
the  project  deadline  is  pushed  back. 

Float  The  length  of  time  a noncritical 
task  can  be  delayed  before  it  affects  an- 
other task. 

Gantt  Chart  A graphic  representation 
of  a project  schedule  that  shows  each  task 
as  a bar  whose  length  is  proportional  to 
its  duration.  The  bars  appear  in  rows  on  a 

MENT  TERMS 

time-line  chart  that  covers  the  window  of 
time  in  which  the  project  occurs.  Usually 
the  bats  are  drawn  in  ways  that  indicate 
whether  they  are  critical  or  noncritical, 
partly  complete  or  altogether  complete. 
The  chart  will  also  show  the  float  time  of 
noncritical  tasks. 

Histogram  A vertical  bar  chart  that 
shows  quantities  by  time  period.  It  is 
used  to  show  cost  and  resource  distribu- 
tion over  time. 

Milestone  A project  event  that  repre- 
sents a checkpoint,  a major  accomplish- 
ment, or  a deliverable  result.  There  is  no 
time  duration  associated  with  a mile- 
stone. 

Negative  Float  The  amount  of  time  a 
task  was  delayed  before  its  actual  start. 
PERT  Chart  A graphic  view  of  the 
predecessor  and  successor  tasks  in  a pro- 
ject and  the  critical  path.  The  chart  re- 
sembles a flow  chart  or  a network  dia- 
gram. 

Resource  Any  person,  piece  of  equip- 
ment, or  material  used  to  accomplish  a 
project  task. 

Resource  Leveling  The  process  of 

smoothing  out  resource  use  between 
tasks  in  order  to  eliminate  conflicts  in 
availability. 

Subproject  A group  of  activities  that  fit 
together  and  could  be  considered  a dis- 
crete whole.  Subprojects  then  become 
another  level  in  a project  and  can  be  nest- 
ed within  each  other.  A subproject  ap- 
pears as  one  activity  on  a Gantt  chart.  It  is 
used  for  organizational  purposes  or  to 
overcome  activity  limits  in  a program. 
Superproject  An  overarching  project 
composed  of  many  subprojects.  Super- 
projects can  consist  of  nested  subprojects 
or  linked  project  modules. 

Time-scaled  PERT  Chart  A combina- 
tion of  the  Gantt  and  PERT  charts.  It 
shows  the  typical  network  boxes  of  the 
PERT  stretched  out  to  reflect  the  dura- 
tion, arxl  laid  out  over  a time  scale. 

Work  Breakdown  Structure  (WBS) 

A diagram  of  a project’s  organization 
showing  hierarchical  levels  of  detail. 
Sometimes  WBS  code  numbers  are  as- 
signed to  specific  activities  to  facilitate 
later  reporting. 

— ^Heiuy  Fersko-Weiss 

value  report,  which  measures  the  impact  of 
costs  on  tasks  in  progress  against  a base- 
line budget.  It  would  be  better  if  there  were 
at  least  two  types  of  earned-value  re- 
ports— one  based  on  the  percent  of  a task’s 
duration  that  is  complete,  and  another 
based  on  the  percent  of  a resource  that  has 
already  been  used. 

The  next  most  important  area  left  to  fu- 
ture development  is  file  compatibility. 
Many  managers  would  appreciate  the  abil- 
ity to  exchange  data  between  project  man- 
agement packages  and  other  types  of  soft- 
ware— even  applications  run  on 
minicomputers  and  mainframes.  Today 
many  packages  allow  you  to  export  data  to 
other  personal  computer  programs,  but 
few  let  you  import  data.  And  the  export 
features  in  most  programs  need  to  be  im- 
proved to  support  more  proprietary  file 
formats. 

The  last  area  that  can  stand  improving  is 

the  PERT  chart.  This  very  basic  graphic 
approach,  which  has  existed  since  the  be- 
ginning of  computerized  project  manage- 
ment, is  still  not  handled  as  well  as  it  could 
be.  Most  programs  let  you  see  too  few 
tasks  at  once  to  be  useful  or  show  you  so 
many  at  once  that  you  can’t  tell  which  task 
is  which.  A number  of  manufacturers  ate 
working  on  improving  this  situation,  but  it 
will  probably  take  a breakthrough  in  ap- 
proach to  make  any  real  improvement  in 
PERT  chart  quality. 

The  group  of  programs  reviewed  in  this 
article  all  fall  into  the  midrange.  Just  about 
any  one  of  them  could  satisfactorily  handle 
managing  a project — but  all  of  them  have 
weaknesses  that  you  will  have  to  leam  to 
overcome  or  work  around.  The  on-screen 
graphics  capabilities  vary  a great  deal,  and 
your  opinion  of  the  graphics  will  depend  a 
lot  on  personal  taste.  If  you’re  looldng  at 
project  managers  for  the  first  time,  you 

should  consider  the  areas  ouUined  in  the 
sidebar  “Project  Managers:  What  to  Look 
for  When  You  Buy.”  And  you  should 
look  at  several  packages  one  after  the  other 
to  make  a good  visual  comparison. 

Finally,  one  caution:  don’t  think  that  a 
project  management  program  will  make 
managing  a project  automatic , or  even  par- 
ticularly easy.  It  will  make  it  easier,  but 
you  will  still  have  to  make  quite  an  effort  to 
plan  carefully  on  paper  first,  input  the  orig- 
inal plan  data,  and  keep  the  actual  data  up 
to  date.  In  addition,  you  will  have  to  spend 
time  learning  a program,  no  matter  how 
user-friendly  it  is.  The  end  results  will  be 
worth  the  effort,  but  there’s  no  use  in  fool- 
ing yourself  about  the  amount  of  effort  in- 
volved. 

Henry  Fersko-Weiss  is  a free-lance  tech- 
nology and  business  writer  based  in  New 
York. 
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rroject  Management  ^oRware 
Sununary  of  Features 

(Produclt  liued  in  ascending  price  order) 
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Microsoft  Corp. 
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O 


o • • • 


— Indteetee  Editorls  Choice  O— No 


Advanced  Project 
Workbench 

Advanced  Project  Workbench,  from  Ap- 
plied Business  Technology  Corp.,  is  de- 
signed for  projects  that  use  people  as  the 
only  resource.  The  program  has  some  un- 
usual and  good  features,  such  as  a split 
screen  showing  both  a Gantt  chart  and  re- 
source usage  spreadsheet,  but  its  reporting 
facilities  and  Gantt  chart  are  weak.  At 
$1,150  for  the  advanced  version,  this  pro- 
gram is  overpriced. 

Project  Workbench  revolves  around  the 
Gantt  chart.  As  soon  as  you’ve  set  up  a 
project — by  naming  it  and  recording  the 
start  date — ^you  go  to  the  Gantt  chart  to  en- 


ter activities.  As  long  as  you  are  entering 
or  changing  task  data,  the  Gantt  chart  will 
be  the  backdrop.  The  task  and  resource  en- 
try forms  appear  at  the  bottom  of  the 
screen. 

You  encounter  the  first  unusual  charac- 
teristic of  Project  Workbench  at  the  first 
data  entry  field:  the  task  ID.  The  way  you 
code  the  ID  allows  you  to  enter  three  kinds 
of  tasks  representing  different  hierarchical 
levels  in  a project  schedule.  The  highest 
level  is  Phase,  followed  by  Activity,  and 
Task.  The  Phase  and  Activity  labels  are  ac- 
tually two  summary  levels  that  aggregate 
time  and  resource  use.  You  don’t  have  to 
use  them,  but  if  you  do,  you  can  create  re- 
ports specific  to  these  levels  and  thus  see  a 


project  in  large,  more-manageable  chunks. 

However,  Project  Workbench  allows 
for  only  these  three  levels,  and  that  may 
not  be  enough  for  large  projects.  Plus,  the 
Phase  and  Activity  designations  appear  on 
the  Gantt  chart  as  blank  rows  under  the 
time  scale,  which  means  you  get  fewer 
tasks  displayed.  The  maximum  number  of 
rows  on  the  Gantt  chart  is  12.  So,  if  you 
have  a few  phases  or  activities  displayed, 
then  there  are  even  fewer  than  12  tasks, 
which  is  a narrow  project  window. 

You  can’t  sort  on  the  ID  field,  so  to 
code  tasks  you  have  to  use  another  field  in 
the  data  entry  form,  called  Category.  Us- 
ing a ten-character  code,  you  can  identify 
tasks  by  department  or  by  the  people  re- 


PC  MAGAZINE  ■ S E PTEM  B ER  29,  I 98  7 
156 


Advanced  Pro}- 
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• 

• 
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sponsible  for  managing  them,  and  so  on. 
Since  you  can  sort  on  the  category  code  by 
any  one  character  or  combination  of  char- 
acters, you  can  use  this  field  to  be  fairly 
precise  when  it  comes  to  reporting. 

After  setting  the  ID  and  naming  a task, 
you  move  to  the  next  entry  field — Bus. 
Days — where  you  enter  the  traditional  data 
on  task  duration.  Project  Workbench  uses 
that  information  to  produce  task  bars  of  ap- 
propriate length  on  the  Gantt  chart.  In  fact, 
task  bars  are  lines  of  little  squares — like 
cursor  boxes — one  for  each  day  of  a task. 

RESOURCE  ENTRIES  However,  the 
program  uses  other  information  for  a dura- 
tion column  to  the  left  of  the  time-scale 


area  on  the  chart.  The  number  in  this  col- 
umn is  a sum  of  all  the  resource  work  days 
that  are  associated  with  a task.  If  there  are 
three  people  putting  in  full  work  days  on  a 
task  that  takes  10  days,  then  the  duration 
column  would  read  30,  but  there  would  be 
Just  the  ten  boxes  in  that  task's  bar  on  the 
chart.  Or  you  might  have  a task  that  takes 
10  days  with  only  6 man-days  of  work  al- 
located to  it,  averaged  over  the  10  days. 
On  the  one  hand,  this  dual  treatment  of  du- 
ration supplies  much  more  informa- 
tion— the  total  work  effort — but  on  the 
other  hand,  you  are  forced  to  count  the  lit- 
tle boxes  in  a bar  to  see  how  long  a task 
will  take  in  real  time. 

There  is  room  for  only  six  staff  resource 


■ Project  Workbench's 
Phase  and  Activity 
designations  appear  on  the 
Gantt  chart  as  blank  rows 
under  the  time  scale, 
which  means  you  get 
fewer  tasks  displayed. 


entries  in  the  activity  form.  The  only  re- 
sources that  the  program  is  designed  to  de- 
tail are  human  resources.  The  resource 
blanks  on  the  activity  form  are  all  labeled 
“Who.” 

As  you  enter  the  people  resources,  if  the 
program  doesn’t  recognize  a person’s 
identifying  initials,  it  prompts  you  to  enter 
that  person’s  name  into  the  system  through 
an  entry  line  that  pops  up  at  the  bottom  of 
the  screen.  The  entry  includes  a person’s 
name,  his  ID  initials — displayed  in  a col- 
umn right  next  to  the  duration  col- 
umn— the  days  per  week  he  works  and  his 
daily  rate  of  pay.  Any  equipment  or  mate- 
rial costs  are  entered  as  a lump  sum  for  the 
task  in  a separate  cost  field. 

What  b^omes  clear  from  the  way  the 
program  treats  resources  is  that  it’s  target- 
ed at  service-oriented  projects.  You  could 
treat  a piece  of  equipment  as  a person,  de- 
termine its  daily  rate  by  hand,  and  enter  it 
that  way,  but  it  would  be  awkward.  And, 
on  top  of  that,  the  reports  would  be  mis- 
leadingly labeled  and  you  would  be  able  to 
assign  a total  of  only  six  people  or  pieces  of 
equipment  to  a task — limiting  both  severe- 
ly. If  your  projects  are  centered  on  con- 
struction or  manufacturing,  this  program 
isn’t  the  right  one  for  you.  But  if  your  pro- 
jects revolve  around  people,  services, 
and/or  paper  deliverables,  then  this  pro- 
gram is  nicely  designed  to  eliminate  extra- 
neous issues. 

PEOPLE  CHARTS  The  main  screen  in 
the  program,  the  Gantt  chart,  is  actually  a 
split  screen  that  has  a resource,  or  worker. 
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The  main  graphics  screen  of  ABTC's  Advanced  Project  Workbench  includes  a Lolus-style  menu 
across  the  lop.  a Gann  chan  showing  project  limes  as  a series  of  bars  in  the  upper  half  of  the 
screen,  and  a spreadsheet  of  resource  allocations  in  the  bottom  half. 


If  a person  works  on  several  tasks  at 
once,  the  spreadsheet  numbers  are  the  sum 
of  his  or  her  work  effort — prorated  over 
the  week  (or  month)  of  the  time  frame 
shown.  When  this  number  exceeds  a per- 
son’s assigned  work  effort  limit,  it  will  be 
highlighted  in  reverse  video,  so  you  can 
generally  tell  which  jobs  a person  is  work- 
ing on  in  any  one  week.  Then  you  can  fix 
the  problem  manually  or  use  the  program’s 


■ If  your  projects 
revolve  around  people, 
services,  and/or  paper 
deliverables,  then  Project 
Workbench  is  nicely 
designed  to  eliminate 
extraneous  issues. 


spreadsheet  at  the  bottom.  There  is  room 
on  the  screen  to  display  five  people  at  the 
same  time.  Their  full  names  are  on  the  far 
left,  followed  by  the  number  of  days  a 
week  they  work,  their  initials,  and  the 
spreadsheet  of  their  work  effort.  The  col- 
umns of  the  work-effort  ,spreadsheet  corre- 
spond to  the  time-scale  divisions  in  the 


FACT 


FILE 


.Advanced  Project 
Workbench 
Applied  Business 
Technology  Corp, 

365  Broadway,  6th  floor 
New  York,  NY  10013 
(212)219-8945 
List  Price:  $1,1 50  (the 
standard  version  is  $7,50), 

Requires;  5 12K  RA.M,  one  fltrppy  disk 
dnve,  DOS  2,0  or  later. 

In  Shorl:  Advanced  Project  Workbench,  de- 
signed for  pnrjects  that  are  centered  on  peo- 
ple, is  aseful  for  service-oriented  companies. 
But  its  reporting  features  are  weak  and  it 
seems  overpriced.  Not  copy  protected. 
ciriCtJeTOONnEADERSERvicECARO 


Gantt  chart,  either  weeks  or  months — the 
program  doesn’t  allow  for  finer  time  gra- 
dations on  tasks. 

Each  individual’s  work  effort  is  aver- 
aged over  the  length  of  the  task  and  then 
prorated  on  the  basis  of  the  number  of  busi- 
ness days  that  task  takes  up  in  the  time- 
scale  segments.  If  a task  starts  in  the  mid- 
dle of  a week,  the  first  column  of  the  re- 
source spreadsheet  might  read  2,0  or  3 ,0, 

The  spreadsheet  becomes  a little  con- 
fusing when  a person  is  assigned  for  frac- 
tional days  of  work.  For  example,  if  a task 
takes  1 3 days,  and  one  individual  is  work- 
ing on  it  but  will  put  in  only  10  days  of 
work  effort,  then  the  average  work  effort 
on  each  day  is  ,77  days.  If  the  task  starts  in 
the  middle  of  a week  it  will  extend  into 
three  weekly  time  segments  on  the  Gantt 
chart,  resulting  in  a resource  spreadsheet 
that  would  have  three  columns  with  num- 
bers like  3,1,  3,9,  and  3,1,  Because  the 
work  load  is  averaged  it  may  not  end  up 
equaling  the  whole  number  that  appears  in 
the  duration  column  of  the  Gantt  chart,  A 
person’s  work  load  can  be  displayed  in 
three  ways:  in  days,  in  hours,  or  as  a per- 
centage. 


Autoschedule  command  to  reschedule  the 
project  automatically  so  a person  is  no 
longer  ovemtilized, 

Beeause  the  program  is  fixated  on  peo- 
ple resources.  Advanced  Project  Work- 
bench's eost  reports  are  extremely  limited. 
There  ate  only  two  reports  that  ean  have 
eost  data  in  them.  The  first  is  the  Aetivity 
Plan  Report,  which  prints  out  all  the  infor- 
mation about  a project  plan,  including  the 
fixed  and  people  costs.  The  ,second  is  the 
Activity  Status — Time  and  Cost  Report, 
which  compares  actual  costs  against 
planned  costs  for  each  activity.  These  eost 
reports  ate  a very  simplified  approach  to 
cost  analysis  and  tracking  costs  throughout 
the  project. 

The  overall  repotting  facilities  in  the 
program  ate  weak.  There  ate  only  seven 
possible  reports  you  can  produce,  and 
three  of  them  ate  graphic:  a Gantt  chart 
(with  the  resource  spreadsheet),  a PERT 
chart,  and  a dependency  definition  dia- 
gram, which  is  hardly  more  than  a PERT 
chart  in  another  form.  You  can  select  and 
sort  data  that  goes  into  these  reports  so  they 
can  be  made  more  flexible,  but  still,  they 
ate  limited. 
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Rr  those 

in 

the  PC  industry 
Compaq 

offers^ 

executive 

summary 


Compaq  still 


Demand  for  the  12-MHz 
COMPAQ  DESKPRO  286  has  nearly 
doubled  since  the  PS/2  introduction. 


Still  the 

performance  leader 

COMPAQ  personal  com- 
puters prove  superior  in  overedl 
performance. 

Take  speed.  The  COMPAQ 
DESKPRO  286*  runs  your  soft- 
ware up  to  20%  faster  than  its 
PS/2™  counterpart.  And,  the 
COMPAQ  DESKPRO  386™ 
sets  all  records  for  speed  in 
advanced-technology,  industry- 
standard  personal  computers. 

Consider  flexibihty.  Compaq 
offers  5V4"  diskette  drives,  and 
allows  you  to  add  SVz"  drives. 

In  fact,  you  can  add  up  to  four 


LEm 

is  the  smallest,  most  powerful  full-function  portable  there  is. 


Look  at  expandabihty.  Our 
industry-standard  slots  enable 
you  to  add  many  extra  func- 
tions. So  you  can 
configure  your  sys- 
tem exactly  the  way 
you  want  it. 

Finally,  compare 
portability.  You 
can't.  The  12-MHz 
80286-based 
COMPAQ 
PORTABLE  Iir“ 
is  the  tmdisputed 
leader.  It  offers  the 


performance  of  a desk- 
top without  any  of  the 
compromises  you'll  find 

in  other  portables. 

Compaq  applies 
innovative  technology 
within  the  industry 
standard,  without  sac- 
rificing compatibility. 

Earn  higher  returns 
on  your  investment 


COMPAQ.  -i 

outperform  PS/2  PC's 
in  tests  for  processor  speed  & disk  American  business  has 
performance,  using  the  Norton  -.orki-Mi*  • ^ j* 

Performance  Index  Version  4.O.*  5o0  DlillOn  inVCStCG  111 


In  the  midst  of  the 
clamor  surrounding  the 
new  IBM*  PS/2  personal 
computers,  one  thing  is 
perfectly  clear  to  people 
who  really  know  PC's. 
COMPAQ^  personal  comput- 
ers still  work  better.  They 
enhance  your  produc- 
tivity within 
the  industry 
standard,  and 
give  you  maxi- 
mum perform- 
ance from  the 
world's  largest 
library  of  busi- 
ness software. 


different  storage  devices  on  all 
COMPAQ  desktops. 

Examine  compatibility.  We 
let  you  use  all  the  industry- 
standard  software  and  ex- 
pansion boards  that  you 
already  own. 


It  still  simply  works  better. 


* Index  based  on  a scale  that  rates  the  original  IBM  PC  as  1.00. 

IBM,  OS/2  and  PS/2  are  trademarks  of  International  Business  Machines  Corporation.  MS  OS/2  is  a product  of  Microsoft  Corporation. 
©1987  Compaq  Computer  Corporation.  All  rights  reserved. 


woks  better: 


Two-way  compatibility 

Compaq  has  be- 
come famous  for 
its  legendary 
compatibility 
and  connectiv- 
ity. Our  per- 
sonal computers 
will  run  thou- 
sands of  pro- 


the  current  PC  standard,  in- 
cluding 72  million  software 
and  hardware  products,  and 
hundreds  of  millions  of  hours 
in  training. 

Compaq  designs  its  comput- 
ers to  protect  your  investment. 
And  because  they  do  more, 
they  also  metximize  it. 


The  COMPAQ 
DESKPRO  386 
sets  the  standard 
for  high-performance, 
advanced-technology 
desktop  computing. 


grams,  without  modifi- 
cation, far  faster  than 
other  computers.  And 
they  work  with  all  the  other 
compatible  computers  in  your 
office,  without  time-consuming 
diskette  conversions. 

As  for  the  future,  all  80286- 
and  80386-powered  COMPAQ 
personal  computers  will  run 
the  new  MS  OS/2  operating 
system,  allowing  you  to  di- 
rectly access  up  to  16  mega- 


bytes of  memory.  And  they'll 
run  all  the  applications  de- 
veloped for  OS/2'^“.  Again, 
much  faster. 

We  don't  bum  bridges, 
we  build  them 

At  Compaq,  advances  are  mea- 
sured by  our  ability  to  push 
technology  forward,  without 
leaving  you  behind. 


The  new 
MS  OS/2  oper- 
ating system  will  run 
on  all  80286-  and  80386- 


based  COMPAQ  personal  computers. 


COMPAQ  computers  let  you 
incorporate  developing  technol- 
ogy, and  take  advantage  of  the 
latest  technology  in  a way  that's 
fully  compatible  with  the  hard- 
ware, software  and  add-ons 
you  already  own.  So  Compaq 
protects  your  investment. 

These  are  all  reasons  why 
recent  surveys  show  COMPAQ 
owners  are  the  most  satisfied 
personal  computer  users. 

CaU  1-800-231-0900,  operator 
39,  for  information  and  the  loca- 
tion of  your  nearest  Authorized 
COMPAQ  Computer  Dealer.  In 
Canada,  call  416-449-8741. 


comPAa 


■ PROJECT  MANAGEMENT  SOFTWARE 


Harvard  Total  Project 
Manager  H 

The  opening  menu  in  Harvard  Total  Pro- 
ject Manager  II  appears  in  a two-tone  box 
with  a pinstripe  across  it,  and  shadow  out- 
lining that  gives  it  a three-dimensional 
look.  The  package  is  just  as  showy 
throughout.  It  uses  color  extensively  in  the 
menus  and  charts.  Software  Publishing 
Corp.  has  also  added  some  slick  new  fea- 
tures, but  there  are  serious  failings  in  their 
execution.  And  peihaps  because  the  pack- 
age has  such  a graphic  nature,  switching 
between  screens  is  slow,  as  is  the  recalcu- 
lation of  a project  schedule.  On  the  posi- 
tive side,  the  program  can  produce  very 
good  reports  and  does  a nice  job  of  han- 
dling subprojects,  nested  to  infinity. 

With  Harvard  Total  Project  Manager 
II  (HTPM II ),  $595,  you  can  approach  a 
project  from  four  different  views:  a work 
breakdown  structure  (WBS),  PERT  chart, 
Gantt  chart,  or  task  list.  You  can  designate 
a default  view  that  will  automatically  ap- 
pear each  time  you  start  the  program.  You 
can  also  enter  activity  data  in  any  of  the 
views,  although  complete  data  can  be  en- 
tered only  in  the  PERT  format. 

The  first  time  you  use  the  program  it  is 
set  to  have  the  WBS  as  the  default  project 
view.  Not  too  many  programs  offer  an  on- 
screen WBS,  yet  it’s  ideal  for  broad-stroke 


FACT 


FILE 


HIIHIIiniR  Harvard  Total  ProjecI 
Manager  U 
Software  Publishing 
Corp. 

1901  Landings  Drive 
Mountain  View.  CA 
94039 

(415)%2-89I0 
List  Price:  S595 

Requires:  512K  RAM  (network  versions  re* 
quire  640K  RAM),  hard  disk  drive.  DOS  2.0 
or  later. 

In  Short:  Han-urd  Total  Project  Manager  It 
makes  exceptionally  nice  use  of  color  in  its 
graphic  ntenus  and  forms.  It  has  good,  flexi- 
ble reports  and  handles  subprojects  well,  but 
some  of  its  other  features  are  not  fully  fleshed 
out.  Not  copy  protected. 

CiPCLt  eWQN  READER  SERVICE  CARO 


Fl-Hclp  F2“Graphs  F3-Data  F4-Edit  FS-Fomat  F6-GlobaI 
Jan  Feb 

L 

. I 

Cost 

Jan  Feb 


HITECHl  (1) 
BldBooth 


Allocations  for  NaintAsst 

Cost  _ _ 

H1TECH1:2^  full 


Graphics-oriented  Harvard  Total  Project  Manager  II  is  designed for  those  users  looking  for  a high- 
ijuality  visual  interface.  Here,  a split  screen  shows  a cost  graph  on  top  and  a resource  allocation 
chart  on  the  bottom. 


project  planning.  It  lets  you  scope  out  im- 
portant phases  and  milestones  in  a proj- 
ect— the  large-scale  demarcations  in  a 
schedule.  This  is  especially  useful  when 
starting  a large  or  complex  project.  But  a 
WBS  is  just  an  initial,  rough  view  of  a pro- 
ject. You  can’t  use  it  for  detailed  planning 
or  follow-up  hacking  of  a project.  These 
have  to  be  done  in  a Gantt  or  PERT  chart. 

AUTOCHART  The  difficulty  with 
HTPM  //’s  implementation  of  WBS  is  that 
as  you  build  the  WBS  view,  a PERT  chart 
is  automatically  drawn.  Because  you  can’t 
accurately  specify  the  relationship  be- 
tween individual  activities  in  a WBS,  the 
automatic  PERT  chart  can  end  up  as  a bi- 
zarre jumble  of  tasks  and  milestones.  Plus, 
as  you  move  from  one  level  to  another  in 
the  WBS  it  throws  dummy  milestones  into 
the  PERT  chart.  These  “extra”  milestones 
clutter  up  the  PERT  chart,  making  it  harder 
still  to  get  a grasp  on  the  project. 

Since  there  is  no  way  to  turn  off  the 
automatic  drawing  feature,  you’ll  have  to 
redraw  parts  of  the  PERT  chart.  While  this 
is  fairly  easy  to  do,  if  you  wait  until  the 
WBS  is  complete,  the  PERT  can  be  such  a 


mess  that  it  takes  a lot  of  time  to  untangle. 
If,  on  the  other  hand,  you  frequently  jump 
back  and  forth  between  the  two,  you  lose 
time  and  risk  interrupting  your  train  of 
thought. 

The  Gantt  chart  and  the  task  list  have 
the  same  limitation  as  the  WBS  on  enter- 
ing accurate  information  for  the  sequenc- 
ing of  activities.  If  you  want  to  use  either 
as  the  main  view  into  a project  you  will  be 
forced  to  go  to  the  PERT  chart  at  some 
point  to  redraw  task  and  milestone  rela- 
tionships. 

Since  the  PERT  chart  is  the  only  place 
you  can  enter  a complete  sequence  pattern 
for  activities,  it  is  the  logical  place  to  build 
your  project.  So,  having  the  four  ap- 
proaches, which  seemed  like  great  flexi- 
bility at  first,  is  of  limited  practical  value. 

The  PERT  chart  uses  red  and  blue  box- 
es to  indicate  activities  on  or  off  the  critical 
path.  Milestones  appear  in  large  boxes  and 
tasks  appear  in  somewhat  smaller  boxes. 
Beneath  the  boxes  are  lines  of  data  called 
tags.  The  default  tags  are  durations  for 
tasks  and  early  start  dates  for  milestones. 
Y ou  can  remove  these  data  tags  or  add  oth- 
ers— up  to  five.  So.  for  example,  you 
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fOOlSFORTHE 


The  Project  Planning  and  Presentation  System 
that  works  the  way  you  think. 


writing  plans.The  minute  you 
present  a project  plan  or  proposal 
with  objectives,  schedules,  and  of 
course  budgets,  you  set  yourself 
up  as  the  company  spear  catcher. 
Because  you  and  your  company  are 
going  to  bet  your  mutual  future  on 
that  plan.That's  dangerous  territory. 
But  what  if  you  could  write  and 
present  a plan  that's  bulletproof 
from  the  beginning’ 
Outline-based  planning. 
InstaPlan's  "top-down"  approach 
helps  you  think  through  plans  and 
proposals.  First,  define  broad  ob- 
jectives.Then,  flesh  out  the  details. 
Assign  resources  to  activities  on 
InstaPlan's  unique  spreadsheet. 
Finally  InstaPlan's  database  lets  you 
select  key  activities  for  analysis  and 
presentation. 


. instaPIan  is  ideal for  people  like 
us  who  are  too  busy  doing  instead 
of  planning..!' 

“ Esther  Dyson 

Release  1 .0 
March  24.1987 

"Redefines  project  management 
by  combining  thousand  dollar 
performance  with  ease  of  use 
and  superior  output." 

Tim  Malagon 

Project  Information  Services  Corporation 
San  Clemente.  CA 

An  air-tight  guarantee.  We  guar- 
antee that  InstaPIan  will  help  you 
develop  and  present  clearer  and  more 
accurate  plans.  Or,  return  the  com- 
plete package  within  30  days  and 
well  cheerfully  refund  your  money 
ORDER  TODAY.  $99. 

NO  RISK. TOLL  FREE. 

800-852-7526 

Recommended  Conflgunition:lBM  PC/XT/ATorcompoaMc 
640K  RAM  Hard  Disk. or5i2K.  Dual  Floppy  required  Printers 
Supported:  IBM  Propnnter&  Graphics  Printer  Epson  FX/MX' 
RXIQ.*  Okidata  Plugh  Ptay  92/i.  MKroltne  192/3. 292/3rToshtba 
3Sl.*andHPUserletPlus  *(72x120 dpi  B'W) 

Not  Copy  Protected 


with  it,  you  can  compare  progress 
and  current  activity  against  the  plan. 
See  time  and  budget  changes  for  every 
step.TTack  shifts  in  cash  flow  and  man- 
hours compared  to  plan. 


•:..msiayian...ts  a seyg/,  very  inter- 
active, very  different  approach  to 
project  management." 

Stewart  Alsop 
PC  Letter 

c 1987  by  PC  Letter  Associates 


A $99  poweitool  for: 

• Consultants 

• Facilities 

• Marketers 

Planners 

• Entrepreneurs 

• Account 

• Engineers 

Executives 

• Product 

• Production 

Managers 

Planners 

• Contractors 

• Researchers 

“Selling” your  plan.  InstaPIan 
prints  professional  graphics  on 
ordinary  printers  for  overheads, 
proposals  and  handouts:  Charts. 
Tables.  Workflow  diagrams.  Ex- 
pense graphs.  Even  Gantt  and 
Time -phased  PERT  charts.  So, 
you'll  look  as  good  as  your  plan. 

Tracking  performance.  The 
InstaPIan  progress  tracking  option 
is  a $50  add-on  module  to  InstaPIan. 


Site  licensing  available 
CIRCLE  502  ON  READER  SERVICE  CARD 


insurunCiXponUiW.  b$5Rexhw.xdHt{drM<v.Suitf  511.  Mili\alle>.C.A^44t 

□ Send  me  InstaPIan  $99  DSM*  D3^' 

□ Send  InstaPIan  with  tracking  option.  $149 

.Add  Sc.OO  shipping  and  handling.  California  Residents,  add  64b  Sales  lax. 

□ Please  send  me  more  information  on  InstaPIan 

□ check  enclosed  □ visa  □ .MasterCard  □ American  Express 


Card* 

ExpiiK 

Sienaiurt 

Same 

. n.pjrn 

.Addirss 

Phone 

Clt^ 

Stale  Z\, 

A lot  of  computer  for  your  money 


□ 


Bentley-286/1 2 

Base  System : $1395 

12MHz  80286  processor,  IMBRAM,  1.2MB  floppy  drive,  dual 
floppy /hard  drive  controller,  200*watt  power  supply,  keyboard. 

• With  40MB  HD  MiniScribc,  28ms 

• With  70MB  HD  MiniScribc,  28ms $2245 


Bentley-286/1 0 

Base  System $979 

lOMHz  80286 processor,  Phoenix  BIOS,  512KB  RAM,  1.2MB 
floppy  drive,  dual  floppy  / hard  drive  controller,  200- watt  power 
supply,  keyboard.  „ 

• With  40MB  HD  MiniSctibe,  28ms §1529 

• With  70MB  HD  MiniScribc,  28ms $1829 


Bentley  Computers . . . The  Price  Performance  Leaders ! 


Monographic  Card 
Text  mode  80 col  x 25 
c harac  icrs . graphics  mode  Samsung 

720  X 348  pixels,  parallel  12”  flat  screen  with  lilt 
port $69  aixl  snivel  base . . $109 


Mono  Combo 

Monographics  card  and  monitor  . 


$159 


NEC  Multisync- Thcciiic 

moniiot-  AdjusutoanyhotuuntaJ 
frequency  between  l5-5KHjand 
2SKH2  Resolution  up  to  800  X 560. 
and  supports  both  analog  and  TTL 
inputs.  Thineen-inchxreen 

Ov/y $599 


ColorCsrd-  High-resolution 
color  graphicseaxd  works  in  color 
orcompositemode.  Usewitha 
color  g.  aphics  monitor. 

On/y $79 


EGA  Card 

640x350pixek.256K  ^ , EGA  Monitor 
clisplayRAM $169  14"  High  resolution.  $439 


EGA  Combo 

EGA  card  and  monitor . 


$579 


m 


Modems-  AII  Bentley  modems 
are  compatible  with  all  popular 
communication  standards  and  have 
autoanswer,  auto  redial,  and  auto 
voke/dataswitching.  External 
modems  include  LED  sutus 
indicators  and  require  modem  cable 
for  hookup. 

300/1200  . 

Baud  Internal  Modem  • • • sPyy 
500/1200/2400 
Baud  Inremai  Modem  • 

300/1200  ^ 

Baud  External  Modem-  • 


More  memory,  more  power. 


MFC-  A six-function  expansion 
card:  384KBRAM. serial pon. 
parallel  port . game  port , clock- 
calendar  with  battery  back-up.  and 
utility  software. 

Only $l2i 


MEM-576  “ Mcmtiry  expansion 

card  (hat  fits  m a short  slot  and 
suppurisciihcr64Kor  256Kchips. 
Gimcs  with  OK.  expandable  to 
l92KB.284KB.or576KB 

Only $S9 

Memory  Chips- 

(MKchipi *9 

64Kchips(120ns) . . . SI5 

)28Kchips $49 

256Kchips(l50ru) S29 

256Kchips(I20ns)..  135 


AT-MFC-  for  IBM-  AT.  Up  to 

t . 5 MB  memory  expansion . serial  & 
parallel  port  for  IBM*  AT 

Only $139 


EMS-  Expanded-Memory- 
specification  card  compatible  with 
the  Lotus/  Intel  memory  specification . 
Gomes  with  OK.  rxpandbie  to  2MB. 
Includes  utility  software 
PC  Version 

Only $109 

AT  VcRion 

Only $129 

Coprocessors- 

8087-} tl29 

8087-2 Ii59 

80287 $219 

80287-8.  1269 


$239 


AT  I/O  'Serial  port  and 

parallel  pon . 

Only $75 


PC  I/O  - Serial  pon , parallel 
pon . game  pon . and  clock-calendar 
with  battery  back-up. 

Only $79 


...  plus  a one-year  warranty! 


Bentley-286/8 

$895 

8MHz  80286  processor  in  a compact  chassis,  Phoenix  BIOS, 

5 12KB  RAM,  1 .2MB  floppy  drive,  dual  floppy  / hard  drive  con- 
troller, 200- watt  power  supply , keyboard . 

• With  20MB  HD  Seagate,  65ms 

• With  40MB  HD  MiniScribe,  28ms $1445 


Bentley  Turbo- 10 

*4.^  4470 

Base  System ^ 

The  turbo-charged  XT-compatible:  8088-1  processor  running  at 
1 OMHz,  640KB  RAM,  one  360KB  floppy  drive  and  controller, 
eight  expansion  slots,  150-watt  powersupply,  keyboard. 

• With  20MB  HD  MiniScribe,  85ms §779 

• With  30MB  (RLL)  MiniScribe,  85ms *799 


Enhance  your  Bentley  286  with  our  popular  AT  add-on  products. . . 


MiniScribe 
Hard  Disk  Drives 

High  Quality  • High  Storage  Capacity 


High  Perfomance  • Low  Price 


One  Year  Warranty 


Both  drives  feat ure  an  average  access  time  of  28  miJIisetonds . The  drives'  positioning  systems  use  a fugged  linear 
voice  coil  actuator  that  eliminates  head  skew  problems  common  with  other  posiitonmg  mechanisims. 
Mkropnxcssor-aided  control  provides  fan . accurate  head  positioning  In  addition,  superior  head/disk  tracking  is 
achieved  through  the  use  of  Whitney  technology  head  sliders  and  flexures 

With  MiniScribe’sfaihsafe  actuator  icxk,  the  head  positioner  is  retracted  and  Uxkedat  power-down,  climating  data 
zone  contact . Partitioning  software  is  included  so  you  can  take  advantage  of  the  full  storageiapacity. 

42MB . . ...$589  70MB . . . . . $869 


Tape  Backups-  Avoiddiskswappmg- 
stteammg  tape  for  your  IBM*  AT,  PC.orcompatibIc 

Stream-20  byTailunx  Stream-60  by  Wangrek 
FonhcPC  5589  FoiihcAT  5757 


Computer  Products 

1700Scill McadowCove  RoundRock.Tx.  78681 


PC  Hard  Disk  Kits- 


Quality  20M  B and  ^OMB  hard  disk  kits  for  the  I BM  PC  and  compatibles 
Eac  h kit  inc  ludes  a Half-height  Winchester  hard  disk,  harddiskcontrollcr. 
cables,  software,  mounting  hardware,  and  complete  illustrated  installation 
manual. 


20MB 

30MB 

20MB 

For  the  Compaq  Portable 


55/9 

5559 

.559 


360KB  Diskette  Drives- 

Convenience  and  compatibtlity 

For  PCs 599 

ForATs 5/09 


Amazing  prices  on  quality  computers  and  add- 
on products.  Free  UPS  ground  shipping  in  the 
comincmal  U.S.A.  Thiny-day  money-back 
guarantee.  No  surcharge  for  MasterCard.  VISA. 
COD.  or  cashier’s  check.  Fortune  1000, 
university,  and  institution  purchase  orders 
accepted  with  approved  credit.  Phenomena) 
saving  with  a one-year  warranty. 

Order  Toll  Free 

800-331-6799 

InTexasCall:  512-250-9897 
TechSupport:  512-250-8202 


■ PROJECT  MANAGEMENT  SOFTWARE 

THEfflSTORYOFP 

’project  management  became  a con- 
Ml  scious  modem  science  in  the  early 
1900s.  One  of  its  founders  was  a man 
from  Maryland,  bom  in  the  early  years  of 
the  Civil  War.  He  went  to  university  at  an 
early  age  and  then  went  on  for  an  ad- 
vanced degree  in  engineering.  He 
worked  as  a consulting  engineer  to  some 
of  the  largest  U.S.  corporations  and  for 
the  U.S.  Government.  At  the  same  time, 
he  wrote  papers  on  scientific  industrial 
management.  It  was  during  another  war. 
World  War  1,  while  working  for  the  gov- 
ernment, that  he  developed  his  now  fam- 
ous visual  aid  for  work  control,  a variety 
of  the  bar  chart  that  bears  his  name, 
Gantt. 

Henry  L.  Gantt  died  just  after  World 
War  I,  but  his  bar  chart  became  an  ac- 
cepted business  tool  by  the  time  of  World 
War  II.  The  federal  government  was  one 
of  the  most  dedicated  users  of  the  Gantt 
chart,  so  it  was  only  fitting  that  the  next 
big  development  in  project  management 
happened  in  that  arena.  In  the  late  1950s, 
Dr.  John  Mauchly  developed  the  Critical 
Path  Method,  which  analyzes  a project 
by  focusing  attention  on  the  tasks  that 
must  be  completed  on  time  for  the  project 
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to  meet  its  projected  deadline.  These  crit- 
ical tasks  can’t  have  any  slack  or  float 
time. 

Mauchly  was  better  known  for  anoth- 
er invention  that  he  worked  on  with  sev- 
eral other  men  at  the  engineering  school 
of  the  University  of  Pennsylvania — 
EDVAC  (the  Electronic  Discrete  Vari- 
able Automatic  Computer),  one  of  the 
earliest  computers.  It  was  finished  in 
1951.  Mauchly 's  project  management 
technique  was  further  developed  by  Wil- 
lard Frazer,  a consultant  on  the  Polaris 
submarine  project,  conducted  in  the  late 
1950s  by  the  U.S.  Navy.  Frazer’s  contri- 
bution was  called  Program  Evaluation 
and  Review  Technique,  or  PERT.  In  the 
original  implementations  of  PERT,  pro- 
ject tasks  were  given  three  time  estimates 
for  completion:  a best  case,  a worst  case, 
and  a most  probable.  Over  tiine,  the  three 
time  estimates  disappeared,  and  the 
name  PERT  came  to  be  associated  with 
the  flow  diagram  that  was  used  to  repre- 
sent the  predecessor  arxl  successor  rela- 
tionships among  project  tasks. 

So,  today,  the  two  most  common 
graphic  views  of  a project  are  the  Gantt 
chart  and  the  PERT  chart.  They  were  in- 

ENT 

corporated  into  the  early  project  manage- 
ment programs  that  were  written  for 
mainframe  computers.  In  the  1960s,  pro- 
ject management  got  a big  boost  from  the 
construction  industry,  which  was  one  of 
its  early  and  principal  users.  A group  of 
power^l  project  management  programs 
were  developed  in  England  and  then  later 
imported  to  the  U.S.  One  of  that  group 
was  PUmtrac,  which  today  has  been  re- 
written as  a personal  computer  program. 

Over  time,  as  with  all  mainframe  soft- 
ware, versions  of  project  management 
programs  became  available  on  the  per- 
sonal computer.  The  first  PC  program 
was  called  the  Harvard  Project  Manag- 
er. It  was  introduced  in  1983  by  Harvard 
Software,  which  was  acquired  by  Soft- 
ware Publishing  Corp.  in  1985.  The  Har- 
vard Project  Manager  was  quickly  fol- 
lowed by  other  packages,  and  today  there 
are  more  than  100  FG  project  manage- 
ment programs  on  the  niarket.  There  has 
been  a great  deal  of  development  in  the 
few  years  since  the  first  packages,  and 
there  is  bound  to  be  much  more  in  the 
years  ahead,  particularly  as  80386  PCs 
become  widespread. 

— Henry  Fer^o-Weiss 

could  include  the  actual  start  dates,  the 
name  of  the  person  responsible  for  the 
task,  percent  complete,  planned  resource 
cost — or  you  could  pick  from  a list  of  at 
least  two  dozen  other  tags. 

Unfortunately,  the  PERT’s  activity 
boxes  are  large,  and  the  tags  make  them 
even  larger.  They  end  up  taking  so  much 
room  on  the  screen  that  you  can  see  only 
about  six  at  once.  (The  most  I ever  got  on 
the  screen  was  eight,  and  sometimes  I 
could  see  only  two  or  three.)  There  is  a 
zoom  facility  to  give  you  an  overarching 
view  of  the  project,  but  in  the  zoom  view, 
the  boxes  are  tiny  and  it's  hard  to  see  which 
activities  are  which. 

The  Gantt  chart  displays  six  activities. 
This  is  limited  compared  to  other  programs 
that  can  show  1 8 or  mote  activities  at  once. 
Even  if  you  remove  the  tags  from  the  Gantt 
chart,  the  activities  remain  double  spaced 

and  there  is  no  increase  above  six.  The 
wide-open  spacing  in  the  Gantt  chart 
makes  it  hard  to  grasp  as  a whole. 

HTPM  II  uses  pull-down  menus  and 
fill-in  forms  extensively.  The  pull-down 
menus  slow  the  program’s  operation,  but 
HTPM  II  has  sp^  key  combos  that  by- 
pass the  menus  for  some  important  func- 
tions or  for  jumping  to  different  charts. 
Most  of  the  speed  commands  are  easy  to 
remember.  One  of  the  oddities  of  this  pro- 
gram is  that  you  can’t  use  a mouse  with  it. 
Since  pull-down  menus  were  originally 
designed  for  the  mouse,  and  given  the 
graphical  nahire  of  this  program,  this  is 
very  surprising. 

As  with  other  project  management  pro- 
grams, one  of  the  first  forms  you  work 
with  in  HTPM  II  is  the  calendar.  A stan- 
dard Monday-to-Friday  calendar  comes 
with  the  program;  workdays  in  this  calen- 

dar  start  at  9:00  A.M.  and  last  8 hours. 
You  can  create  any  number  of  other  calen- 
dars, each  specific  to  a particular  project. 

The  calendar  facilities  in  HTPM  II  are 
easy  to  use.  There  is  a find  date  feature  that 
lets  you  jump  easily  to  any  date , even  years 
into  the  future.  But  this  feature’s  imple- 
mentation has  also  been  stunted:  you  can 
indicate  only  work  hours  for  the  full  work- 
week, not  individual  days.  'That  means 
you  can’t  specify  half  days — such  as  Sat- 
urday morning — or  late  days.  This  limita- 
tion can  make  it  difficult  to  allocate  people 
resources  in  situations  where  work  days 
vary. 

NEST  BUILDER  HTPAf // handles  up 
to  200  or  so  resources  per  task — or  until 
memory  runs  out.  Each  project  can  have 
up  to  280  tasks.  Both  numbers  ate  large 
enough  for  most  projects  you  might  man- 
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Leaders  turn  to  leaders.  So  it  should  come  as 
no  surprise  that  48  of  the  Fortune  50,  and  hundreds  of 
Fortune 500  companies  buy  # 1 . They  buy  Time  Line. 

Some  buy  it  for  its  wealth  of  features  including 
an  unlimited  number  of  tasks,  dependencies,  resources 
and  cost  categories.  Some  are  hooked  on  Time  Line’s 
almost  seamless  impoil/export  integration  with  Lotus 
1-2-3  and  dBASE.  Still  others  buy  it  bk:ause  it’s  so  easy 
to  use.  But  Time  Line  is  on  everyone’s  acquisition  list 
because  it  gets  their  project  management  work  done 
faster,  and  better  them  they  thought  possible.  According 
to  these  experts.  Time  Line  gives  the  best  individu2d 
performance.  In  a team  event. 


Time  Line  is  The  Editor’s  Choice  of  PC  Magazine. 
It’s  rated  # 1 hy  Softuxire  Digest  and  Datapro.  And,  it’s 
the  best  seller.  Call  today  to  hear  about  our  compre- 
hensive, free  corporate  evaluation  program.  We’ll  send 
you  complete  information,  a Time  Line  Trial  Size  (worth 
$ 10)  and  a FREE  copy  of  The  Myths  and  Reality  of 
Project  Management  on  PC’s  by  Andrew 
Layman.  Put  Time  Line  on  your 
acquisition  list.  You’ll  be  in  good 
comprany. 

(800)  443-0100  Ex.  475A 

TIME  LINE 


Breakthrough Solt>vareM(/f('U((W)o^syfnom^/  • 505SanMarinDrive.Novah)CAM94.Vl310  • (4I5)89M-]9B1 
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age.  If  they’re  not,  you  can  always  use  the 
subproject  facility  to  swell  the  capacity. 
You  could  have  280  subprojects  in  a super- 
project— in  other  words,  the  subprojects 
would  each  appear  as  one  task — and  each 
of  those  subprojects  could  have  280  tasks 
or  subprojects,  and  you  can  keep  nesting 
subprojects  like  little  Russian  capsule 
dolls,  until  the  menxrry  is  exhausted. 

To  make  working  with  subprojects  eas- 
ier, HTPM  II  stores  the  subproject  files 
within  the  superproject  so  you  can  move 
quickly  between  the  two.  There  is  a Visit 
Subproject  command  on  the  F6-global 
menu  that  enables  you  to  jump  from  the  su- 
perproject right  into  a subproject  and  work 
there  for  a while.  You  return  to  the  super- 
project  with  the  Leave  Subproject  com- 
mand. Whenever  you  make  these  leaps 
from  one  level  to  the  next,  HTPM  II  auto- 
matically saves  the  data  you’ve  created  at 
the  level  you  are  leaving. 

You  can  also  create  a subproject  out  of 
a group  of  tasks  or  link  a number  of  mini- 
projects  together  into  a superproject. 
These  links  can  be  sundered  whenever  you 
like. 

The  reporting  options  in  HTPM  II  are 
very  good.  There  are  14  types  of  text  re- 
ports you  can  design  by  choosing  the  col- 
umn headings  you  want  and  the  order  in 
which  they  should  appear.  You  can  also 
sort  the  data  that  appears  in  the  rows.  For 
example,  if  you’re  printing  a Task  Work 
Summary  report,  you  could  decide  to  print 
the  report  with  the  task  names  (the  fust  col- 
umn) organized  according  to  planned  start 
date,  or  name,  or  latest  finish  date,  percent 
complete,  actual  start,  and  so  on.  You  can 
select  up  to  ten  sorting  parameters  at  once 
and  specify  either  ascending  or  descending 
order. 

Here  again,  however.  Software  Pub- 
lishing has  failed  to  take  a very  good  idea 
to  its  logical  conclusion:  reports  can’t  be 
viewed  on-screen.  Since  many  people 
want  to  back  projects  on-screen,  this  is 
limiting  in  itself.  But  it  causes  another 
problem  as  well- — ^you  can  lose  a great  deal 
of  time  trying  to  decide  on  an  ideal  report 
format  because  you  have  to  print  out  each 
variation  before  you  can  judge  it.  Printing 
a task  surmnary  report  on  a project  with 
just  ten  tasks  and  five  columns  of  data  took 
a couple  of  minutes.  And  printing  a Gantt 
chart  of  the  same  project  took  no  less  than 


7 minutes  in  the  low-quality  mode. 

HTPM  II  has  much  more  promise  than 
it  is  able  to  deliver  in  the  end.  Yet,  the  pro- 
gram would  be  good  for  someone  who 
likes  a high-quality  visual  interface  and  is 
willing  to  put  up  with  some  quirks. 

Microsoft  Project 

When  you  start  Microsoft  Project,  you 
come  automatically  to  a blank  Gantt  chart 
with  numbered  places  for  1 8 activities  and 
a command  menu  at  the  bottom.  This  im- 
mediate thrust  into  the  Gantt  format  re- 
flects Microsoft  Project's  most  appealing 
characteristic — it  is  a straightforward  pro- 
gram with  a no-frills  approach  to  features. 
Yet  there  is  plenty  of  capability  and  a rath- 
er nice  Gantt  chart. 

Before  using  Microsoft  Project,  $395, 
for  the  first  time,  you  can  explore  the  pro- 
gram through  the  on-disk  mtorial,  which 
has  excellent  graphics,  animation,  and 
user  feedback.  Some  30  lessons  teach  you 
most  of  the  program’s  capabilities,  ^ch 
lesson  starts  off  by  telling  you  how  long  it 
will  take,  so  you  know  exactly  what  you’re 
getting  into  ahead  of  time. 

The  program  hardly  needs  so  many  les- 
sons because  it  is  very  simple  to  use.  When 


you  are  presented  with  the  opening  blank 
Gantt  chart,  there  are  two  lines  of  com- 
mands at  the  bottom  of  the  screen.  The 
Edit  command  is  highlighted,  anticipating 
your  desire  to  start  entering  activities  for 
your  project  right  away.  If  you  press  re- 
turn, the  bottom  third  of  the  screen  is  re- 
placed by  the  activity  form.  The  cursor  is 
in  the  description  field,  where  you  use  up 
to  40  characters  to  name  or  define  the  ac- 
tivity. The  first  15  characters  (this  can  be 
adjusted)  of  the  description  appear  on  the 
chart’s  task  list. 

You  only  have  to  name  an  activity  to 
have  it  appear  in  the  Gantt  chart.  So,  if 
you’re  just  sketching  out  a project,  you  can 
start  by  listing  tasks  and  milestones  as  they 
occur  to  you.  Once  you’re  in  the  activity 
form  you  can  continue  to  enter  tasks  with- 
out leaving.  Just  pressing  the  Cursor  Down 
key  will  move  the  highlight  in  the  Gantt 
chart  to  the  next  task  number  and  the  activ- 
ity form  will  return  to  its  blank 
state — waiting  for  the  next  task  descrip- 
tion. 

Of  course,  you  can  enter  more  com- 
plete activity  data  right  from  the  start.  The 
form  has  fields  for  all  the  usual  activity  pa- 
rameters; duration  (by  minutes,  hours, 
days,  weeks,  or  months),  start  date,  finish 
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The  activity  form  in  the  bottom  Microsoft  Project's  Carat  screen  has  room  for  up  to  40 

characters  to  define  activities. 
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Microsoft  Project 
Microsoft  Coip. 

16011  NE  36  Way 
Box  97200 
Redmond.  WA  98073 
(206)882-8080 
List  Price:  $395 
Requires:  256K  RAM. 
two  floppy  disk  drives.  IX)S  2.0  or  later. 

In  Short:  Microsoft  Project  is  a good, 
straightforward  program  with  no  fancy  fea- 
tures. It  is  easy  to  use  and  fine  for  small  to 
medium-sized  projects.  Nir  copy  protected. 

CIRCLE  666  ON  READER  SERVICE  CARD 


date,  predecessors,  percent  completed,  re- 
sources, and  amount  of  each  resource 
used.  For  the  start  dale  you  can  specify 
ASAP  (as  soon  as  possible),  ALAP  (as  late 
as  possible),  or  the  exact  date.  Activity 
predecessors  are  indicated  by  their  number 
on  the  Gantt  chart.  Each  activity  can  have 
up  to  16  predecessors,  making  it  easy  to 
position  an  activity  in  its  right  place  in  the 
project.  Multiple  predecessors  are  separat- 
ed by  commas. 

You  can  have  up  to  eight  resources  per 
activity — a sufficient  number  for  small  to 
medium-sized  projects,  but  not  for  any- 
thing larger.  You  could  aggregate  some  re- 
sources, but  this  would  make  cost  tracking 
more  difficult  and  less  precise. 

With  5 1 2K  or  more  of  memory,  Micro- 
soft Project  can  have  up  to  999  activities. 
The  capacity  varies  with  the  complexity  of 
individual  activities.  If  this  isn't  enough, 
you  can  link  projects  together,  giving  you 
virtually  unlimited  capacity. 

FOR  LARGE  PROJECTS  Projects  are 
linked  with  the  Xtemal  Link  command. 
Once  linked,  they  appear  on  a Gantt 
chart’s  activity  list  with  an  .ACT  (actual) 
extension — just  as  if  they  were  individual 
tasks.  The  linked  projects’  data  is  used  to 
calculate  the  duration  and  finish  date  of  the 
larger  project  they  are  in.  Resources  and 
resource  costs  are  also  carried  over,  if  you 
want  them  to  be. 

A particularly  useful  linking  feature  in 
Microsoft  Project  lets  you  use  the  Xtemal 
Use  command  to  replace  one  linked  file  in 
a master  project  with  another,  allowing 


you  to  customize  a master  project  by  sub- 
stituting modular,  small  project  pieces.  In 
a similar  fashion,  you  can  use  the  Xtemal 
Copy  command  to  transfer  a group  of  ac- 
tivities from  one  project  into  another,  elim- 
inating the  need  to  rekey  that  information. 
Then  you  can  adjust  whatever  activity  data 
isn’t  exactly  accurate — such  as  the  start 
date  or  task  predecessors. 

The  Gantt  chart  is  the  backbone  of  Mi- 
crosoft Project.  Its  attributes  make  it  a 
sturdy  support  for  the  rest  of  the  program. 
To  start  with,  you  get  to  see  1 8 activities  on 
the  screen  at  once.  The  larger  the  window 
into  a project  the  better,  because  it’s  im- 
portant to  see  surrounding  activities  when 
you  are  examining  or  reassessing  a particu- 
lar task — especially  at  the  tracking  stage  of 
a project. 

The  Gantt  chart’s  marking  symbols  are 
easy  to  understand  at  a glance.  They  de- 
note critical  tasks,  noncritical  tasks,  mile- 
stones, predecessors  and  successors  (or 
both),  and  the  percentage  of  completion. 
Another  plus  is  the  ability  to  sort  activities 
by  criticality.  Secondary  sorting  filters  are 
the  earliest  start  date,  actual  start  or  finish 
dates,  alphabetical  order,  or  duration.  By 
using  the  Original  Order  command,  you 
can  always  return  to  the  way  things  were 
before  you  started  sorting. 

When  you  first  start  the  program,  the 
time  scale  at  the  top  of  the  Gantt  chart  is 
separated  into  weeks.  It  can  be  adjusted  to 
smaller  and  larger  blocks  of  time  by  using 
the  Plus  and  Minus  keys.  The  range  goes 
from  1 5-minute  intervals  to  half-year  inter- 
vals. 

Microsoft  Project  doesn’t  do  as  well 
with  the  PERT  chart.  In  fact,  its  PERT 
chart  is  rather  poor.  What  the  program  of- 
fers is  a bare-bones  version,  called  the  Net- 
work screen.  It  shows  which  activities  are 
critical  and  the  relationships  between  tasks 
and  milestones,  but  it  is  too  simple  to  be 
anything  more  than  a quick  look  at  the 
structure  of  a project.  The  Network 
screen’s  one  interesting  feature  is  its  ability 
to  shrink  activity  boxes  gradually  so  you 
can  see  more  of  the  project  flow  at  once. 
You  can  reduce  the  chart  to  simple  flow 
lines  and  numbers  for  the  activities,  allow- 
ing you  to  see  the  whole  project  at 
once — unless  it  is  extremely  large. 

After  you  plan  a project  you  usually 
save  that  schedule  as  a forecast,  which 


adds  an  .FCT  extension  to  the  filename. 
Microsoft  Project  allows  you  to  save  any 
number  of  alternate  forecast  files  or  over- 
write the  original.  You  can  see  instantly 
how  a forecast  stacks  up  against  the  actual 
project  by  using  the  Analyze  command.  It 
splits  the  screen  in  half  horizontally,  dis- 
playing the  forecast  Gantt  chart  at  the  top 
(with  eight  activities  listed),  the  actual  pro- 
ject Gantt  chart  at  the  bottom  (with  exactly 
the  same  eight  activities  listed),  and  com- 
mands at  the  very  bottom.  The  GoTo  com- 
mand provides  synchronized  scrolling  and 
lets  you  move  around  the  charts  easily. 
You  can  also  sort  each  chart  individually 
or  move  activities  around  in  both  charts  si- 
multaneously. helping  you  to  review  or  re- 
adjust the  projects. 

Another  useful  split-screen  feature,  the 
ResourceView,  divides  the  screen  verti- 
cally. On  the  left  is  a list  of  activities  a par- 
ticular resource  is  assigned  to  on  a given 
date.  It  tells  you  the  amount  of  the  resource 
used,  its  peak  utilization,  and  the  capacity 
of  the  resource.  On  the  right  of  the  screen 
is  a histogram  (vertical  bar  chart)  that 
shows  the  pattern  of  the  resource’s  use 
over  time.  The  scale  of  the  chart  can  be 
changed,  again  with  the  Plus  and  Minus 
keys.  Being  able  to  look  at  resources  with 
this  split  view  helps  you  to  rea.ssign  them 
during  a project,  if  the  need  arises. 

FLEXIBLE  REPORTS  Microsoft  Pro- 
ject also  allows  you  to  create  flexible  pro- 
ject reports.  Again  starting  with  the  Ana- 
lyze command,  you  can  choose  and 
customize  reports  to  be  printed  to  the 
screen,  disk,  or  printer.  The  reports  com- 
pare actual  and  forecasted  schedules  from 
a variety  of  perspectives.  You  can  tailor 
these  reports  to  focus  on  a specific  activity, 
resource,  or  range  of  dales.  If  you  were  to 
do  a summary  report  on  an  activity,  for  ex- 
ample, it  would  be  split  into  five  sections 
dealing  with  the  activity  parameters,  the 
start  date,  duration,  and  so  on;  its  prede- 
eessors,  successors,  and  how  late  or  early 
they  are;  the  slack-time  available,  and  the 
resources  used  to  date , 

For  tracking  costs,  you  can  export  data 
to  any  spreadsheet  program  that  uses  a 
.DIF  file,  such  as  Microsoft’s  Multiplan 
and  Lotus’s  1-2-3.  You  have  to  use  a 
spreadsheet  if  you  want  to  do  any  fancy 
cost  analysis,  because  the  program  can’t 
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produce  more  than  a straightforward  re- 
source/cost report.  Also,  the  export  feature 
would  be  more  useful  if  you  could  export 
flies  in  dBASE  format  as  well . 


Plantrac 

As  soon  as  you  open  the  package  you 
know  that  Plantrac  is  not  a typical  project 
management  program.  There  are  14  pro- 
gram disks  inside  the  plastic  disk  holders  at 
the  back  of  the  introductory  guide.  Those 
disks,  it  mms  out.  hold  225  files  that  take 
up  over  4.3  megabytes  of  your  hard  disk. 
The  program’s  size  and  $3,000  price  tag 
are  true  reflections  of  its  power  and  also 
the  effort  it  takes  to  learn  to  use  it.  But  once 
you've  mastered  it,  Plantrac  is  not  all  that 
difficult  to  use  and  it  offers  one  of  the  most 
complete  approaches  to  project  manage- 
ment. 

While  there  is  a lot  to  get  used  to  in  this 
program.  Computerline  provides  a host  of 
materials  to  help.  There  is  a start-up  work- 
book that  discusses  the  program's  crucial 
features  and  how  to  get  started  using  them. 
A separate  demo  disk  runs  through  the  ba- 
sic program  operations  so  you  can  get  a 
feel  for  the  different  menus,  handling  ac- 
tivities, resources,  costs,  and  reporting. 
And  then  there  are  the  manuals:  three  of 
them.  The  introductory  manual  serves  as 
another  tutorial  for  the  program. 


FACT  FILE 


■ I Plantrac 

I Computerline  Inc. 

I P,0.  Box  30«52 
I Sctux3l  St. 

I Pembroke.  .MA  02359 
I (617)294.1111 
. ^ Lbt  Price:  S3.000 

Requires:  256K  RAM. 
hard  disk  drive,  [X)S  2.0  ik  later. 

In  Short:  Plantrac  is  definitely  in  the  upper 
reaches  of  the  power  scale  fw  project  man- 
agement programs.  It  olTers  very  full-bodied 
features  for  scheduling  a project  and  repin- 
ing on  Its  progress  thnnighoul.  Its  on-screen 
graphics  have  some  weaknesses,  and  the 
number  of  rcsiHirccs  you  can  apply  to  tasks  is 
limited.  It  is  also  relatively  hard  to  learn.  But 
if  you  need  its  power,  then  it's  worth  the  ef- 
fort and  the  expense.  Not  copy  protected. 
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This  sample  plotter  output  t^Computerline's  Plantrac  shows  the  program's  capabilities  in  creating 
a Gantt  chart  with  resource  allocation  information  located  below.  Notice  that  critical,  key, 
planned,  and  completed  projects  each  have  their  own  graphic  design. 


The  main  menu  in  the  program  seems 
daunting  at  first.  Listed  under  four  catego- 
ry headings — Subproject,  Resource,  Cost, 
and  Others — are  35  different  options.  The 
Subproject  options  are  the  starting  points 
for  the  first  leg  of  project  management:  ac- 
tivity entry  and  scheduling.  The  Resource 
and  Cost  options  are  the  other  legs  of  the 
process.  Looking  at  these  three  lists  of  op- 
tions, it’s  interesting  to  note  that  Subpro- 
ject is  by  far  the  longest,  followed  by  Re- 
source and  lastly  by  Cost. 

EXPORTING  DATA  Like  most  other 
project  management  programs  for  person- 
al computers.  Plantrac  doesn't  do  as  thor- 
ough a job  on  cost  reporting  and  analysis  as 
might  be  hoped.  But  like  the  other  good 
project  managers.  Plantrac  allows  you  to 
export  data  to  1-2-3,  dBASE,  SuperCalc, 
and  other  programs  for  further  manipula- 
tion. You  can  even  use  the  Others  option 
(99  is  the  code  for  it)  to  export  data  to  a 
mini  or  mainframe  system. 

Once  you’ve  selected  the  Create/ 
Amend  option  from  the  Subproject  menu, 
you  go  into  an  activity  form.  All  of  the  ac- 


tivity data  is  entered  on  one  form.  On  the 
left  part  of  the  screen  is  the  dependency 
list,  which  allows  for  up  to  16  dependen- 
cies to  be  entered.  There  are  some  novel 
data  fields,  such  as  the  activity  type.  There 
are  five  activity  types:  start,  end,  key,  in- 
terface, and  hammock.  The  first  two  are 
self-explanatory.  A key  activity  is  a mile- 
stone, an  interface  activity  is  one  that  is 
common  to  several  subprojects  and  con- 
nects them,  and  a hammock  activity  is  a 
summary  of  a group  or  series  of  activities 
for  reporting  purpo.ses. 

The  cost  field  in  the  form  lets  you  enter 
an  overhead  cost,  which  is  a special  cost  to 
be  added  on  top  of  the  computed  resource 
costs.  The  coding  fields  let  you  enter  re- 
sponsibility and  cost  codes — which  are 
somewhat  standard — but  you  can  also  en- 
ter two  user-determined  codes  to  be  used 
for  any  coding  purpose,  such  as  connect- 
ing the  data  to  an  accounting  program.  The 
first  of  the  user  code  fields  holds  up  to  5 
characters;  the  other  allows  for  1 6. 

The  activity  form  allows  for  the  entry  of 
only  five  resources.  In  a program  that  is 
obviously  intended  to  handle  large  projects 
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In  every  organization  there's  usually 
one  perstm  everybody  looks  to  when  it 
comes  to  personal  computers. 

If  it’s  you,  look  to  The  Source.®  It’s  an 
online  network  that  gives  you  the  infor- 
mation tools  to  sut)'  on  top  of  the  ever- 
changing  world  of  business  PC  technolog)'. 

Totils  like  PC  industry  news  and 
reviews  from  dozens  of  leading  interna- 
tional publications. 


Thousands  of  valuable  public 
domain  and  shareware  programs. 

Access  to  America’s  foremost  com- 
puting professionals.  Instant  informa- 
tion on  critical  business  applications 
through  our  IBM  Special  Interest  Group. 

Plus,  direct  online  technical  support 
for  products  from  top  companies  like 
Apple,  IBM,  Ashton-Tite,  Nantucket 
ana  others. 


Cep,.; 


And  there’s  more. 

AlJ  it  takes  is  a PC,  a modem  and  a 
$49.95  subscription  to  The  Source. 

Call  today  to  subscribe  to  The 
Source.  Or  send  this  coupon  to  find 
out  about  our  new  online  services  for 
computing  professionals. 

If  people  count  on  you  for  innova- 
tive PC  support,  don’t  go  it  alone.  Go  to 
The  Source. 


r 1-800-336-3366*  “1 

I Please,  send  me  your  free  information  kit  for  | 

I computing  professionals,  i 


Company. 
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Phone  (Office). 
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.(Home). 
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1616  Anderson  Road.  McLean,  VA  22102 
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this  is  surprising.  But  the  pool  from  which 
the  five  come  can  have  200  resources,  and 
you  can  create  as  many  resource  files  as 
you  want  for  a project.  You  can  have  up  to 
2,500  activities  per  subproject,  and  100 
subprojects  in  a superproject. 

One  of  the  little  extras  that  the  power  of 
Plantrac  offers  is  the  ability  to  reuse  data 
from  the  last  activity  that  was  entered.  By 
using  the  Quote  Mark  key  you  can  copy 
over  an  individual  field,  or  use  the  Tilde 
key  to  import  an  entire  block  of  data. 

Resources  and  costs  are  treated  thor- 

■ The  most  powerful  part 
of  Plantrac  is  its  reporting 
facilities.  All  reports  can 
be  customized,  and  there 
is  a complete  graphics 
generator  for  charts. 

oughly  and  thoughtfully  in  this  program, 
but  the  entry  routines  aren’t  quite  as  neat  as 
they  could  be — you  have  to  go  to  several 
screens  to  input  the  resource  data.  The  ini- 
tial resource  entry  screen  is  a one-liner. 
You  get  to  put  in  a resource  code,  a de- 
scription, the  length  of  the  workweek, 
dates  between  which  it  will  be  available, 
and  the  quantity  of  resources  (in  a range 
from  0 to  3,0(X)).  To  enter  the  cost  associ- 
ated with  the  resource  you  have  to  go  over 
to  the  Cost  Options  menu  and  choose  Cre- 
ate/Amend. There  you  enter  costs  by  re- 
source code,  and  you  can  specify  what 
those  costs  will  be  if  the  resource  is  used  or 
unused. 

When  the  resource  is  finally  allocated 
to  a task,  you  specify  the  quantity,  which 
can  be  expressed  in  man-hours,  man-days, 
volume,  or  quantity.  Next  comes  another 
one  of  Planlrac's  powerful  detailing  fea- 
tures: you  can  specify  how  that  resource  is 
applied  to  the  task.  There  are  three 
choices:  C (for  constant),  if  it’s  used  every 
day  of  the  task;  S (for  specific),  if  it’s  used 
every  day , but  only  during  a particular  date 
range;  and  G (for  general),  if  it’s  used  for  a 


certain  length  of  time  spread  out  over  the 
task  duration.  The  two  other  fields  on  the 
resource  part  of  the  activity  form  let  you 
specify  when  the  resource  will  start  to  be 
employed  in  a task’s  time  frame,  and  for 
how  long. 

POWERFUL  REPORTS  The  most 
powerful  part  of  Plantrac  is  its  reporting 
facilities.  In  addition  to  a wide  range  of  re- 
port formats,  all  reports  can  be  customized 
and  there  is  a complete  graphics  generator 
for  plotting  charts  and  diagrams.  Take  the 
selection  options  as  an  example  of  the 
range  available  in  the  reports.  There  are  18 
choices  altogether,  including:  Activities 
Using  Specific  Resource,  Critical  Path, 
Activities  In  Progress,  Activities  With  Pri- 
ority Less  Than  Specified,  and  All  Activi- 
ties Except  Completed.  All  of  these 
choices  relate  to  project  tasks.  There  are 
al.so  report  selections  for  resources  and 
costs. 

The  reports  can  aI.so  be  filtered  through 
a date  range,  and  you  can  control  the  order 
in  which  the  detail  fields  appear  on  the  re- 
ports. In  the  area  of  tasks  there  are  17  dif- 
ferent data  fields  to  consider,  and  the  ones 
you  don’t  want  in  a particular  report  can  be 
suppressed.  The  data  fields  include  the 
starting  date,  duration,  float,  priority,  and 
so  forth.  You  can  actually  control  the  col- 
umn sizes  for  the  data  fields  in  the  tabular 
reports  and  the  ASCII  characters  used  in 
the  bar  charts  to  represent  critical  tasks, 
completed  tasks,  float,  and  so  on.  The  col- 
umn headings  in  the  tabular  reports  can  be 
renamed  to  your  liking,  and  once  a report 
format  has  been  customized  the  way  you 
want  it,  you  can  save  it  for  future  use. 

In  addition  to  the  bar  charts  for  the  pro- 
ject schedule,  you  can  create  resource  his- 
tograms and  a cost  histogram,  as  well  as  a 
logic  drawing  that  shows  the  relationships 
between  tasks.  None  of  these  on-screen 
graphics  ate  outstanding.  They  ate  limited 
to  ASCII  characters.  It  is  clear  that  manag- 
ing and  monitoring  projects  with  this  pro- 
gram are  meant  to  be  done  in  tabular  re- 
ports and  through  plotted  output,  not  with 
on-screen  graphics. 

The  cost-analysis  features  in  the  pro- 
gram ate  perhaps  its  weakest  area,  but 
Computerline  offers  a companion  product 
called  Cost  System  to  handle  work  break- 
down structure  and  job  costing . Or  you  can 


export  the  data  to  a spreadsheet  program. 

While  Plantrac  is  anything  but  easy  to 
learn,  there  ate  several  program  features 
that  help  in  the  process.  All  of  the  opera- 
tional actions  are  performed  with  prompt- 
ing or  questions  from  the  program.  Mes- 
sages at  the  bottom  of  the  screen  give  you 
an  idea  what  information  is  needed  in  a 
particular  field,  and  in  most  situations  you 
can  press  the  Question  Mark  key  to  get  a 
help  screen. 

All  in  all,  Plantrac  is  one  of  the  most 
powerful  programs  available.  But  that 
power  does  have  a hefty  price,  so  this  pro- 
gram is  only  for  those  people  who  will  use 
all  its  features  to  their  utmost.  Otherwise, 
less-comprehensive  programs  at  a more 
reasonable  cost  would  be  better  choices. 
Plantrac  can  be  purchased  in  modules  that 
give  you  subsets  of  the  total  functionality 
for  a fraction  of  the  cost.  And  then,  if  you 
want  to,  you  can  slowly  acquire  the  com- 
plete system. 

Primavera  Project 
Planner 

La  Primavera,  the  famous  painting  by 
Botticelli,  is  a study  in  luminous  grace. 
The  $2,500  project  management  package 
with  the  same  name,  from  Primavera  Sys- 
tems, doesn’t  have  the  visual  elegance  of 
the  painting,  but  its  graphs  can  be  custom- 
ized to  suit  your  taste,  and  its  reporting  fea- 
tures are  especially  powerful.  The  only 
major  drawback  to  this  power  is  that  it 
takes  time  and  patience  to  learn  and  use. 

The  Gantt  chart  and  the  resource  histo- 
gram in  Primavera  can  be  configured  to 
paint  their  graphic  representation  with  any 
ASCII  characters  you  want.  There  are  nine 
different  codes  to  adjust  for  the  Gantt 
chart:  early  and  late  starts,  positive  and 
negative  float,  overlap,  actu^,  date  line, 
holiday,  and  level.  If  you  use  graphic  char- 
acters, you  get  solid,  bright  red  bars  for 
critical  activities,  blue  ones  for  noncritical 
tasks.  Data  will  appear  in  shaded,  matte 
versions  of  the  red  and  blue  bars,  and 
squiggly,  vertical  shaded  lines  symbolize 
activities  that  are  delayed  or  late . The  posi- 
tive and  negative  float  are  best  indicated  by 
using  the  Plus  and  Minus  Sign  keys.  The 
graphic  symbols  used  for  the  resource  con- 
figuration can  also  be  set  up  as  you  wish. 
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lo—andt:  BB  Help  More  Print  Return  Transfer 

Primavera  Project  Planner  r Cost  Accounts  Dictionary  shows  both  the  cost  categories  and  the  cost 
accounts.  Features  include  summary  and  detail  accounts  for  tracking  the  cost  of  a project. 
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tfeSFACT  FILE 


Primavera  Project 
Planner 

Primavera  Systems  Inc. 

2 Balu  Plaza 

BalaCynwyd.PA  I9(K)4 
(215)  667-86(X) 

Iasi  }*rkv:  $2,500; 
PrhmvLsion.  SI  .51X). 
Requires:  5I2K  RAM.  harddisk  drive. 

DOS  2.0or  later. 

In  Short:  Primavera  Project  Planner  has 
st>mc  of  the  most  thonxigh  txxJing  and  repiKi- 
ing  facilities  in  any  (mijeci  management 
gram.  The  program  takes  a lot  of  lime  and  ef- 
fort to  learn,  ami  there  is  sd>me  weakness  in 
the  on-screen  graphics,  particularly  if  you 
don't  also  buy  the  optional  graphics  package. 
Not  copy  protected, 
emeu  gea  on  header  S£HvtC£  carp 


But  here  there  are  ten  symbols  to  estab- 
lish— two  that  apply  specifically  to  re- 
sources are  "actual”  and  “maximum.” 

While  the  Gantt  chart  has  some  good 
qualities — chief  among  them  the  ability  to 
be  customized — it  falls  short  in  some  im- 
portant respects.  On  the  bright  side,  you 
get  to  see  up  to  20  activities  at  a time,  with 
their  IDs  and  descriptions.  If  the  time  scale 
is  in  days,  9 weeks  of  time  are  visible;  if 
the  time  scale  is  in  weeks,  1 1 months  are 
visible.  But  even  when  you  are  in  a daily 
time  scale  it  is  difficult  to  judge  accurately 
the  duration  of  activities  bom  the  length  of 
the  bar  used  to  represent  it.  In  the  weekly 
time  scale,  this  problem  is  worse,  and  in 
the  monthly  time  scale,  17  days  and  I day 
look  exaedy  the  same.  You  can’t  see  mile- 
stones on  the  chart,  even  in  the  daily  time 
scale,  because  an  activity  of  one  day  and  a 
milestone  with  no  duration  are  both  repre- 
sented by  a single  slash  mark.  (In  the  print- 
ed version  of  the  time  scale,  using  the 
graphics  package  Primavision,  which  sells 
separately,  milestones  are  represented  by 
diamond  shapes  to  distinguish  them  from 
other  activities.  Primavision  costs  an  extra 
$1,500.) 

The  only  other  problem  with  the  Gantt 
isn’t  a graphics  issue,  it’s  a matter  of  how 
finely  you  can  set  the  duration  of  a task. 
One  day  is  the  smallest  denomination. 
Many  tasks  in  a project  might  take  less 
than  a day  or  some  number  of  days  plus  a 


fraction.  But  with  Primavera  you  are 
forced  to  estimate. 

Primavera  omits  the  network  diagram 
altogether;  With  Primavision  you  can  pro- 
duce a printed  network  diagram.  The  com- 
pany says  that  this  summer  it  will  release 
an  updated  version  of  the  graphics  package 
that  will  include  screen  support  for  net- 
work diagrams.  The  company  says  the 
new  version  will  let  users  add  text,  draw 
lines  on  the  diagram  and  scroll  through  it. 

TOP-NOTCH  REPORTER  Obviously, 
unless  you  purchase  the  graphics  package 
for  the  hefty  additional  fee,  graphics  are 
not  the  centerpiece  of  this  program.  Its  real 
power  is  in  the  reporting  features  and  the 
ability  to  control  them  to  an  exceptionally 
detailed  degree.  Be  forewarned,  however; 
it  will  take  time  and  careful  preparation  to 
use  this  power  to  the  fullest. 

The  key  to  all  of  Primavera' s repotting 
is  its  coding  facilities.  Each  activity  can  be 
assigned  up  to  20  codes.  This  allows  you 
to  put  activities  into  categories  such  as  re- 
sponsibility, location,  department,  project 
phase,  and  so  on.  When  you  want  to  view 
the  project  either  on  the  screen  or  in  printed 
reports,  you  can  sort  on  any  or  several  of 


the  codes  at  once  to  create  truly  custom- 
ized reports  that  are  nemendously  deep  or 
highly  specialized. 

Although  it  isn’t  mandatory  to  define 
codes  in  the  Activity  Codes  Dictionary,  it 
does  help  you  to  use  them  consistently, 
and  it’s  the  only  way  to  have  them  appear 
on  printed  reports.  In  the  dictionary  you 
give  the  codes  names,  set  their  field 
length,  and  give  them  descriptions.  The 
program  comes  with  three  codes  built  in: 
RESP  for  responsibility,  AREA  for  area  or 
department,  and  MILE  for  milestone. 
Once  the  codes  have  been  established,  you 
can  enter  the  actual  code  values  on  a title 
page.  Thus,  if  one  of  the  codes  is  going  to 
be  used  for  DEPT,  or  department  designa- 
tions, the  title  page  might  list  CON  for 
construction,  ENG  for  engineering,  PCH 
for  purchasing,  and  so  on. 

In  addition  to  the  20  activity  codes,  you 
can  assign  four  activity  IDs.  These  ID 
codes  might  apply  to  a work  breakdown 
structure,  giving  you  still  another  way  to 
fine-tune  your  reporting. 

Primavera  has  two  other  dictionaries  as 
well,  a Resources  Dictionary  and  a Cost 
Accounts  Dictionary.  The  Resources  Dic- 
tionary lets  you  define  resources  before  al- 
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locating  them  to  activities.  Besides  nam- 
ing each  resource,  you  get  to  indicate  the 
noimal  limit  and  maximum  limits  of  avail- 
ability— and  you  get  to  do  this  for  six  time 
periods.  This  kind  of  detail  isn’t  found  in 
other  project  management  programs. 
Along  with  the  six  availability  periods, 
you  can  set  six  price  or  unit  costs  for  partic- 
ular periods  of  time. 

The  Cost  Accounts  Dictionary  lets  you 
institute  summary  and  detail  accounts  for 
tracking  the  costs  of  a project.  To  start  with 
you  can  designate  six  cost  categories,  such 
as  equipment,  labor,  or  material — each 
with  single  character  identifiers.  Then  you 
can  set  up  as  many  individual  account 
numbers  as  you  want.  These  numbers  can 
be  assigned  so  that  each  digit  represents 
another  account  category,  such  as  project, 
type  of  cost  (i.e.,  development  or  operat- 
ing), and  a department.  Numbering  this 
way  enables  you  to  summarize  costs  later 
by  any  of  those  account  categories. 

Establishing  the  codes  and  entering 
them  can  take  a lot  of  time,  but  it's  well 
worth  it.  This  becomes  obvious  when  you 
start  using  the  autosort  and  viewing  capa- 
bilities of  the  program.  You  can  sort  data 
by  four  successive  levels,  so  those  activi- 
ties that  make  it  through  the  first  sort  filter 
will  then  be  sorted  by  the  next  set  of  crite- 
ria, and  then  the  next,  until  all  four  levels 
have  been  sorted.  The  sort  parameters  can 
be  any  of  the  activity  codes,  or  the  dura- 
tion, early  start  date,  total  float,  predeces- 
sors. and  so  on. 

You  can  tighten  the  sort  net  by  using 
Boolean  connectors,  such  as  "equal  to” 
(EQ),  "not  equal  to”  (NE),  "greater 
than"  (GT),  and  "within  range”  (WR). 
Then  on  another  screen,  called  the  Order 
Window,  you  can  set  the  order  in  which 
the  sorted  activities  should  be  presented. 
Within  each  level  you  can  use  seven  selec- 
tion criteria.  You  can  also  indicate  if  the 
selection  should  be  made  on  the  basis  of  all 
the  conditions  being  met  or  just  any  one  of 
them. 

Once  the  sorting  is  done  you  can  view 
the  data  either  on  the  screen  or  in  printed 
reports.  Results  can  be  presented  on  the 
screen  in  a table  or  in  a Gantt  chart:  if 
you’ve  sorted  by  resources  and  costs,  your 
graphics  choice  is  a histogram  or  cumula- 
tive curve  chart. 

In  addition  to  the  on-the-fly  reporting 


you  can  do  by  just  sorting  and  viewing 
data,  there  are  14  standard  reports  in  the 
program.  They  include  a schedule  report, 
resource  profile,  cost  profile,  eamed-value 
report,  cash-flow  report,  and  resource- 
loading report.  You  can  go  beyond  these 
14  reports  by  working  with  seven  mote 
preformatted  reports  designed  for  custom- 
izing. The  prefonmatted  types  include  re- 
source reports,  cost  reports,  schedule  re- 
ports, and  so  on.  Within  the  resource 
reports  area  there  are  seven  more  reports, 
and  each  of  them  can  be  tailored  to  precise 
specifications. 

One  of  the  best  uses  for  reports  is  to 
compare  actual  data  to  target  data.  Prima- 
vera  allows  for  two  active  target  schedules 
at  one  time.  Primavera  also  allows  you  to 
export  data  to  other  programs  directly,  in 
the  file  formats  they  require.  The  file  types 
it  handles  are  .WKS,  .DBF,  and  .PRN. 

Still  another  outstanding  feature  of  this 
program  is  its  automatic  resource  leveling. 
Here  again  the  system  can  be  bent  to  your 
will.  Primavera  is  programmed  to  level 
the  activity  with  the  least  float  time  first.  If 
you  want  to  override  this  routine  you  can 
do  so  by  using  priority  codes — you’re  al- 
lowed up  to  ten.  These  would  be  defined  in 
the  Activity  Codes  Dictionary,  perhaps 
under  a name  like  PRIO.  Once  leveling 
has  been  done,  the  program  presents  the 
Resource  Leveling  Analysis  Report  detail- 
ing the  impact.  One  very  nice  element  in 
the  report  is  the  indication  of  slip- 
page— that  is,  the  difference  in  the  amount 
of  float  time  before  and  after  leveling. 

If  detailed,  customized  repotting  is  the 
most  important  element  to  you  in  project 
management — and  you  can  afford  to  pay 
for  it — then  consider  Primavera  Project 
Planner. 


Project  Scheduler 
Network 

Project  Scheduler  Network,  $575  from 
Scitor  Corp. , has  some  of  the  best  graphics 
available  in  a project  management  pack- 
age. The  Gantt  chart  has  a crisp,  modem 
look  and  is  very  easy  to  read:  the  PERT 
chart  is  also  clear  and  can  be  displayed  in 
several  sizes.  The  histograms  and  eost 
curves  are  quite  good.  Unfortunately,  the 
rest  of  the  program  doesn’t  live  up  to  the 
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Project  Scheduler 
Sehvork 
Scitor  Owp. 

250  Lincoln  Centre  Dr. 
Foster  Citv.C  A 944(U 
(4I5)57(V77(X) 

List  Price:  $575 
Requires:  320K  RAM. 
graphics  card.  DOS  2.0  or  later. 

In  Short:  Project  Scheduler  Nens-ork  has  ex- 
cellent graphics  capabilities.  The  chans  and 
graphs  are  all  neat  and  m<xleni'Ux>king.  and 
they  provide  good  inl'ormalional  depth.  But 
the  pnigram  ha.s  no  on-scrcen  help  and  falls 
dt>wn  in  sorting  and  some  parts  of  its  report- 
ing features.  Not  copy  protected. 
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graphics — the  interface  is  somewhat  in- 
consistent, and  the  reporting  features  are 
only  average. 

The  PERT  chart  is  in  some  ways  the 
core  of  the  program.  It  is  here  that  task  re- 
lationships are  established.  The  PERT 
chart  is  also  the  default  screen,  appearing 
every  time  you’ve  completed  a program 
operation.  If  you  haven’t  yet  set  task  rela- 
tionships, this  screen  will  be  blank,  except 
for  a single  line  of  command  menus  across 
the  top.  Before  you  can  produce  the  PERT 
chart  you  have  to  enter  activities  on  the  Job 
Data  Entry  screen.  Then,  moving  back  to 
the  blank  PERT  screen,  you  access  a pull- 
down list  of  the  activities  by  using  the 
JOBNAMES  command.  One  by  one,  you 
mark  the  activities  and  place  them  on  the 
PERT  screen  by  positioning  the  pointer 
and  clicking  the  left  button  of  the  mouse. 
The  activities  appear  as  boxes  with  impor- 
tant activity  data  displayed  inside. 


BOUNTIFUL  BOXES  When  all  the  ac- 
tivities have  been  placed  on  the  screen, 
you  still  have  nothing  more  than  a series  of 
boxes — although  they  may  be  lined  up 
from  left  to  right  in  roughly  the  order  they 
will  occur  during  the  project.  Linking  the 
boxes  together  to  make  the  PERT  chart 
into  a true  network  diagram  is  very  simple. 
First  you  place  the  mouse  pointer  in  the 
box  of  a successor  task  and  click.  Then 
you  move  the  pointer  to  a predecessor  task . 
As  you  do,  you  drag  a line  across  the 
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USE  THE  BRAINS  YOUR  lEM 
WASNtBORNWlm 


Right  at  your  fingertips  in 
CompuServe^  IBM*  Forums. 

Our  IBM  Forums  involve  thousands 
of  users  worldwide  who  will  show 
you  just  how  easy  it  is  to  get  the  most 
from  your  IBM  and  IBM  compatibles. 

The  IBM  New  Users  Forum  lets 
you  ask  basic  questions  of  PC 
experts.  The  IBM  Junior  Forum 
is  perfect  for  PCjr*  users.  Trade  tips 
with  other  IBM  PC  and  AT  users  in 
the  IBM  Software  Forum.  Ask 
questions  and  get  answers  directly 
from  the  manufacturers  in  the  PC 
Vendor  Support  Forum.  And  if  you’re 
looking  for  a PC  Bulletin  Board,  visit 
the  IBM  Communications  Forum. 

Or  try  the  IBM  Hardware  Forum  for 
discussions  on  hardware  topics 
and  product  updates. 

Easy  access  to  free  software, 
including  free  uploads. 

You  can  easily  download  first-rate, 


non-commercial  software  and  utility 
programs.  Upload  your  own  pro- 
grams free  of  connect  time  charges. 
And  take  advantage  of  CompuServe’s 
inexpensive  weeknight  and  weekend 
rates,  when  forums  are  most  active 
and  standard  online  charges  are 
just  IOC  a minute.  You  can  go  online 
in  most  areas  with  a local  phone  call. 
Plus,  you’ll  receive  a $25.00 
Introductory  Usage  Credit  when 
you  purchase  your  CompuServe 
Subscription  Ct. 

Information  you  just  can’t  find 
anywhere  elM. 

Use  the  Forum  Message  Board 
to  send  and  receive  electronic  mes- 
sages. Join  ongoing,  real-time 
discussions  in  a Forum  Conference. 
Communicate  with  industry  experts, 
including  the  programmers  who 
write  your  favorite  programs.  Search 
Forum  Data  Libraries  for  non- 
commercial software  and  shareware. 
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Enjoy  other  useful  services  too, 
like  electronic  editions  of  popular 
computer  magazines. 

All  you  need  is  your  IBM  computer 
or  IBM  compatible  computer  (or 
almost  any  other  personal  computer) 
and  a modem. 


To  buy  your  Subscription  Kit, 
see  your  nearest  computer  dealer. 
Suggested  retail  price  is  $39.95. 

To  receive  our  free  brochure,  or  to 
order  direct,  call  800-848-8199  (in 
Ohio  and  Canada,  call  614-457-0^2). 
If  you’re  already  a CompuServe 
subscriber,  type  GO  IBMNET  (the 
IBM  Users  Network)  at  any ! prompt 
to  see  what  you’ve  been  missing. 


CompuServe 


800-848-8199 

m Ohio,  call  614-457-0602 
An  H&R  Bkxh  Company 


Information  Servicaa.  RO.  Box  20212 
5000  Artington  Centra  Bfvd., 
Cohjrnbua.  Ohio  43220 
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Project  Scheduler  Netwoik's  Canrr  chan  is  thoughtfully  designed.  Completed  tasks  appear  as 
solid  green  bars  and  incomplete  tasks  are  outlined  bars,  white  for  normal  and  red for  critical. 
Hatched  bar  areas  indicate  slack  time  in  the  project. 


screen  from  the  first  box  to  the  second. 
With  the  pointer  in  the  predecessor  box, 
you  click  the  mouse  again  and  the  link  is 
complete.  There  is  even  an  arrow  at  the 
end  of  the  connecting  line  indicating  the 
direction  of  the  task  flow. 

The  boxes  in  the  PERT  chart  hold  a lot 
of  information.  The  upper  left-hand  comer 
has  the  work  breakdown  stmcture  code, 
and  the  upper  right-hand  comer  has  the  ac- 
tivity sequence  number.  The  activity  name 
mns  across  the  middle  of  the  box.  Under 
that  are  the  start  and  finish  dates  and  the 
duration.  One  novel  information  cue  is  a 
little  green  square  that  moves  from  left  to 
right  along  the  bottom  of  the  box  to  reflect 
how  far  along  the  activity  is  as  a percent- 
age of  its  duration. 

Unlike  many  other  project  management 
programs.  Project  Scheduler  Network  lets 
you  see  a fair  number  of  activity  boxes  at 
once  on  the  screen.  There  are  seven  levels 
of  magnification.  The  default  size,  4 boxes 
by  4 boxes,  displays  the  fewest  task 
boxes — anywhere  from  three  to  seven  at 
once — but  reveals  the  most  information 
about  the  task.  The  next  size,  6 by  6,  elimi- 
nates all  the  data  except  for  the  task’s  se- 
quence number,  but  now  you  can  see  up  to 


1 3 boxes  at  once . The  most  telescoped  size 
is  32  by  32.  In  this  view  of  the  PERT  chart, 
the  boxes  are  the  barest  of  outlines  with  no 
numbers,  but  the  critical  path  is  still  indi- 
cated in  red  connecting  lines.  There  is  also 
a Position  option  on  the  zoom  menu  that 
acts  as  a toggle  switch  from  one  position  in 
the  network  to  another. 

THOUGHTFULLY  DESIGNED  The 

Gantt  chart  in  Project  Scheduler  Network 
is  as  thoughtfully  designed  as  the  PERT 
chart.  Completed  tasks,  or  finished  por- 
tions of  a task,  appear  in  solid  green  bars. 
The  incomplete  portions,  or  future  tasks, 
are  outlined  bars— red  if  it’s  critical,  white 
if  it  isn’t.  A hatched  bar  area  indicates  the 
amount  of  slack;  milestones  are  a single 
hatch  mark.  The  symbols  are  so  well  dif- 
ferentiated that  visual  comprehension  is  al- 
most instantaneous.  The  overall  appear- 
ance of  the  Gantt  chart  is  neat  and  m^m. 
The  time  scale  on  top  can  be  adjusted  to 
display  in  days,  weeks,  or  months.  Under 
the  dates  are  numbers  indicating  the  num- 
ber of  time  periods  from  the  beginning  of 
the  project,  which  helps  in  judging  the  du- 
ration of  the  task  bars.  In  addition,  there 
are  vertical  lines  running  down  the  chart 


that  correspond  with  these  time  periods. 

One  of  the  more  interesting  graphic  im- 
ages in  the  program  is  a split  screen  show- 
ing a Gantt  chart  across  the  top  and  a re- 
source histogram  across  the  bottom.  The 
Gantt  chart  reflects  only  those  tasks  to 
which  the  selected  resource  has  been  as- 
signed. The  histogram  shows  the  total  re- 
source use  in  each  time  period  of  the  Gantt 
chart.  If  you  move  the  mouse  pointer  into 
the  resource  area  and  click  the  left  button 
you  call  up  a histogram  for  the  next  num- 
bered resource.  To  move  backward  one  re- 
source you  click  the  tight  mouse  button.  In 
this  matmer  you  can  move  through  all  the 
resources  for  every  period  of  time  in  the 
project. 

There  are  other  good  graphs  as  well. 
You  can  produce  sutiunary  Gantt  charts 
and  several  cost  curves.  One  of  the  most 
useful  cost  graphs  is  a three-line  compara- 
tive cost  curve,  depicting  current  planned 
costs,  baseline  planned  costs,  and  actual 
costs.  You  can  also  produce  a graph  for 
just  labor  costs,  or  labor  and  other  costs, 
and  three  others. 

The  interface  to  Project  Scheduler  Net- 
work is  a combination  of  pull-down 
menus,  mouse  pointing,  function  keys, 
and  keyboard  entry.  You  must  use  a mouse 
with  the  program,  but  you  can  use  the  key- 
board as  a mouse  by  choosing  it  in  the 
DRVINST  file  and  then  running  the 
KBMOUSE  file  before  starting  up  the  pro- 
gram. A mouse  is  an  excellent  interface 
tool,  but  in  many  situations  using  function 
keys  is  still  quicker.  To  the  credit  of  the 
program,  you  can  often  choose  the  func- 
tion keys  in  place  of  the  mouse  for  invok- 
ing commands. 

But  the  interface  is  inconsistent.  The 
first  evidence  of  this  comes  when  you  have 
to  call  up  a project  file.  To  do  this  you  go  to 
a File  Processing  screen.  In  this  screen  the 
mouse  means  nothing.  The  pointer  has  dis- 
aRjeared  and  all  actions  are  performed  by 
the  function  key  commands  listed  at  the 
bottom  of  the  screen  and  by  typing  file 
names.  You  can’t  point  and  click  on  a file 
directory  to  call  up  a project — which 
would  certainly  be  faster — and  you  can’t 
click  on  the  commands  to  activate  them.  In 
all,  it  takes  five  function  key  commands 
and  keying  in  the  drive  and  two  filenames 
before  you  can  access  a project.  That’s  a 
rather  long  procedure  for  a simple  process . 
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If  you  ever, 
wanted  to 
tateacrack’ 
at  assembly 
language 


'feu  probably  already 
know  that  assembly 
language  subroutines 
are  the  smartest  way  to 
get  the  lastest  programs. 

But  if  the  complexities 
of  working  in  assembler 
made  you  think  twice, 
here’s  some  good  news. 

We’ve  made  Microsoft* 

Macro  Assembler  Version 
5.0  a lot  easier  to  use. 

We  eased  the  learning 
process  by  giving  you  the  best 
support  around.  We  com- 
pletely revved  our  docu- 
mentation. The  new  Mixed 
Language  Programming 
Guide  ^ves  you  step  by  step 
instructions  for  lining  your 
assembly  code  with  Mcrosoft 
QuickBASIC,  C,  FORTRVN, 

Pascal  and  othCT  languages.  And 
you  get  a comprehensive  refer- 
ence manual  with  listings  of  the 
instruction  set  and  examples  of  each  instruc 
tioa  We  didn’t  stop  there,  though. You  also 
get  an  on-disk  collection  of  templates 
and  examples. 

We’ve  also  dramatically  simplified  the 
high-level  language  interfece.  In  just  a few 


A 


nows 
the  time 


simple  steps,  you  can  be 
calling  Macro  Assembler 
subroutines  Som  pro- 
grams written  in  your 
favorite  language. 

Now  that  you’re  writ- 
ing the  festest  programs, 
Microsoft  is  giving  you 
the  fastest  way  to  de- 
bug them.  For  the  first 
time,  we’ve  added  our 
CodeView®  debugger 
to  Macro  Assernblec 
With  source  code 
and  comments  on  your 
screen,  Microsoft  Code- 
\’iew  makes  debugging  pro- 
grams containing  assembly 
language  suliroutines  a snap. 

.\nd  you'll  be  glad  to  know  that  you 
don’t  sacrifice  any  sp^  for  all  the  ease  of  use. 

We  took  the  fa.stest  Macro  Assembler  on 
tlie  market  and  made  it  even  fester. 

So  what  are  you  waiting  for?  Get  your 
hands  on  Microsoft  Macro  Assembler  and 
see  what  it’s  like  to  break  your  personal 
speed  limit 

Mcmsoft- 

Rx-  more  information  or  fra*  the  name  of  yotir  nearest 
Microscrfl  dealer,  call  (800)  426*0‘KK).  In  VV^shington  State  and 
.Maska.  (206)  882-8088.  In  Canada.  caU  (416)  673-7638. 


Microfitrfl.  the  Microsoft  logo  and  CodeView'  are  registered  trademarks  (/  Microsoft  Corporatioa 
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The  most  powerful 

Automation: 

• Phonebooks  store  over  20  settings  for  each  of  108  entries. 

e Autopilots  for  each  phone  number  can  replay  your  logon  sequence  every  time  you  dial, 
e Redials  busy  phone  numbers. 

e Freeway  Advanced's  full-power  script  facility  lets  you  run  any  command  sequence  even  when  you're 
not  there. 

Control: 

e Freeway  controls  over  30  settings;  Freeway  Advanced  controls  over  50,  including  flow  control,  delays, 

LF  filters,  fold  to  uppercase,  null  line  and  tab  expansions,  and  many  more. 

Gory  Details: 

e VTIOO,  VT52,  TTY,  and  Freeway  terminal  emulations.  • LAPTOP  TO  DESKTOP  LINKING  CAPABILITIES, 

e ASCII,  Kermit,  Xmodem,  Ymodem,  Ymodem  Batch,  Compuserve-B,  and  Freeway  file  transfer  protocols, 
e Configurable  for  most  modems.  Runs  on  all  100%  IBM-compatible  computers  and  the  PS/2. 

e Script  facility  includes  conditional  branches,  subroutines,  string  and  numeric  variables,  and  elapsed  time  as  a variable, 
e DOS  shell  with  access  to  all  commands,  including  file  and  directory  manipulation. 

e ANSI  graphics  e All  these  features  are  instantly  accessible  through  fast  menus  and  one-key  shortcuts  e Cleans  windows  Cooks  omelettes 


The  easiest  to  use 

Thke  Freeway's  simple  menus  and  clear 
displays.  Add  the  arrow  keys  and  the  Escape 
and  Enter  keys.  The  result  is  powerful  but 
straightforward  communication  — at  your 
fingertips. 

©Phonebooks:  Freeway  lets  you  store  the 
phone  numbers  (and  other  settings)  for 
up  to  100  computer  systems.  You  just  use 
the  arrow  keys  to  pick  the  number  you  want, 
hit  Enter,  and  leave  the  dialing  to  us. 


©Autopilot  Computer  communication  is 

more  than  just  placing  a call.  You  have  to 
log  on  to  the  other  computer,  and  often 
type  introductory  commands.  Freeway 
provides  an  "autopilot"  to  relieve  you  of  this 
chore.  You  simply  go  through  these 
preliminaries  once,  with  the  autopilot  noting 
your  every  move.  Then,  when  you  next  call, 
the  autopilot  will  do  the  work  for  you. 

©Setting  Up:  Setting  up  Freeway  is  a piece 
of  cake!  The  parameters  you  need  — 
baud  rate,  parity,  and  even  the  number 
to  call  — are  gathered  in  simple  menus.  To  set 
them,  you  just  zip  through  with  arrows  and 
Enter,  and  then  save  them  in  the  Phonebook. 
Later,  changing  one  or  all  of  them  is  just  as  easy! 


b*j  Henr^  Tcbeka.  KORIEK 


Nane 

Phoite  lluiiber 


KORTEK  Bboard 
1 (415)  327-4589 


Dial  fron  plioiiebook 
Teach  autopilot 
AiiKial  dial 
Suitch  to  teminal 
Uait  for  a call 
Other  corwands 


TemiiM  1 Type 
Baud  R«te 
Data  Fcmat 
Parity 

Call/H($t  Node 


8HS1-UT1W 

2480 

8 data  * 1 stop  bits 

Ho  parity 

Call 


Basic  settings 


®On*Line  Help:  Even  though  Freeway  is 
very  easy  to  use,  we  all  need  a hint  now 
and  then.  Every  line  of  every  menu  has 
on-line  help  at  the  touch  of  a key. 


BRK  & TBK  • 


Over  30,000  satisfied  users 

•(  previois  vernra  (U-COM) 

Crontalk*  Emulation:  At  the  touch  of  a function  key,  you  can  switch  from  the  menu 
interface  to  a command  line  interface.  Crosstalk®  users  will  feel  right  at  home,  and 
everyone  can  use  whichever  interface  smts  them  best. 

Ihrminal  Emulation  and  File  IVansfer  We  haven't  forgotten  the  basics.  Freeway  emulates 
ANSI  VT'lOO,  VT52,  and  TTY.  It  offers  seven  file  transfer  protocols,  including  the  new 
ultra-fast,  ultra-reliable  Freeway  protocol.  Why  a new  protocol?  Because  it  is  better  — it 
sets  many  parameters  automatically,  adapts  packet  sizes  to  line  conditions,  and,  in  short, 
gets  files  through  the  first  time. 


FREEWAY  vs.  Other  communications  software  packages 


Menu 

Driven 

On-Line  Help  For 
Every  Command 

One-lime. 
EASY  Setup 

Phonebooks/Automatic 

Dialing 

Login  Learning 
(Autopilott 

On-Line 
Page  Editor 

Password 

Protection 

Script 

Language 

Baud 

Rates 

Crosstalk 

Emulation 

LIST 

PRICE 

FREEWAY 

YES 

YES 

YES 

YES 

YES 

YES 

NO 

NO 

75-115.2k 

NO 

$ 24  .95 

FREEWAY  Advanced 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

75-1 15.2k 

YES 

S 89.95 

Xialk  XVI 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

110-115.2k 

WELL 

S195-00 

XIalk  Mk.4 

YES 

NO 

NO 

YES 

YES 

YES 

YES 

YES 

300-1 15.2k 

WELL.  , 

S245.00 

Smartcom  11 

NO 

NO 

YES 

LIMITED 

LIMITED 

NO 

NO 

NO 

110-9600 

NO 

S149  00 

MS  Access 

NO 

NO 

NO 

LIMITED 

LIMITED 

YES 

YES 

YES 

50-9600 

NO 

S250,00 

i rmvm 

It  seems  unbelievable  to  get  such  a complete  communications  software 
j package  for  only  $24.95.  But  it's  true!  With  its  many  powerful  features, 

I Freeway  handles  all  your  communications  applications  with  ease.  It 

has  full  terminal  emulation,  full  file  transfer  capabilities,  baud  rates  up 
to  115200,  and  many  other  features,  and  it  uses  all  the  easy  Freeway 
interfaces  with  pop-up  menus.  Freeway  is  a powerful  tool,  and  it  is 
only  $24.95!  {non-copy  protected) 


FRF£W/l}^  Advanced 

Freeway  Advanced  has  of  course  all  the  power  and  simplicity  of 
Freeway  with  more  features  there  when  you  need  them; 

• Crosstalk  emulation  and  a powerful  script  language  jammed  with 
features  Crosstalk®  doesn't  have.  A BBoard  script  is  supplied  free  as 
an  application  (callers  can  change  drives,  directories,  and  upload  and 
download  files  using  any  protocol). 

• More  communication  parameters;  filters,  flow  control,  delays.  Pass- 
words protect  Phonebooks  and  unattended  mode,  (non-copy  protected) 


$24.95 

ONLY! 

Introductory  price 

$89.95 

ONLY! 

Introductory  price 


System  Requirements:  IBM  PC,  XT,  AT,  or  PS/2  or  100%  compatible. 


KorMk  B8o«rd  (4  IS)  327-4589 


60-Day  Money-Back  Guarantee 

Order  now!  Call  toll-free 

1-800/327-0310 

Or,  send  a check  or  major  credit  card  number,  including  $5  for 
postage  and  handling,  CA  residents  add  7%  sales  tax 

Crosstalk*  is  a registered  trademark  of  Digital  Communication  Associates  Inc. 
Kortek  Inc.  has  no  affiliation  with  and  no  relationship  vrith  Digital  Communication  Associates  Inc. 


IK 


KORTEK INC 

505  Hamilton  Avenue 
Palo  Alto,  California  94301 
« (415)327-4555 


T E K 


Artag,  Lincoln  Qtaphies  SJDLH 


CIRCLE  743  ON  READER  SERVICE  CARD 


■ PROJECT  MANAGEMENT  SOFTWARE 


Other  data  entry  screens  have  the  same 
problems  because  they  don’t  let  you  use 
the  mouse. 

Another  aspect  of  the  program  that  is 
not  well  implemented  is  the  sorting  facili- 
ties. While  you  can  sort  on  some  task  pa- 
rameters, such  as  early  start,  slack,  prede- 
cessors, the  work  breakdown  code,  name, 
and  duration,  you  can't  sort  by  critical 
tasks,  milestones,  late  starts,  late  finishes, 
or  resources. 

Canned  reports  The  program  pro- 
vides only  a few  basic  canned  report  types 
and  these  can  hardly  be  customized.  For 
example,  if  you  choose  the  Job  Descrip- 
tion report,  the  only  control  you  have  is  the 
group  of  activities  you  want  in  the  report 
and  whether  it  should  deal  with  individual 
activities  or  an  aggregate  of  the  activities. 
You  can’t  select  the  information  presented 
in  the  report  or  customize  its  layout. 

The  one  report  type  that  provides  some 
flexibility  is  the  Job  Selectable  report.  It  al- 
lows you  to  build  an  activity  report  from 
scratch.  There’s  a job  selection  screen  that 
lets  you  choose  the  kind  of  activities  to  re- 
port on — critical,  complete,  milestone, 
and  so  on — and  the  date  range — early 
start,  late  start,  and  so  on.  Then  there  is  a 
Field  Selections  screen  that  lets  you  select 
the  kind  of  task  information  you  want  dis- 
played, such  as  WBS  code,  job  name,  du- 
ration, predecessors,  labor  resources  units 
and  costs,  and  earned  value. 

The  most  amazing  slip  in  the  program  is 
the  on-screen  help.  'There  is  none.  Today  it 
is  hard  to  find  any  program  without  on- 
screen help,  and  it  is  especially  important 
in  programs  as  complex  as  project  manag- 
ers. While  the  manual  is  good  and  explains 
all  the  program  operations  carefully  and 
thoroughly,  illustrating  discussions  with 
screen  diagrams,  this  does  not  make  up  for 
the  missing  help  function.  In  addition  there 
is  no  on-screen  tutorial,  although  there  is  a 
printed  tutorial  in  the  manual  and  special 
files  to  use  with  it. 

Project  Scheduler  Network  has  placed 
its  bets  on  the  graphic  side  of  project  man- 
agement, and  it  does  this  job  extremely 
well.  There  is  a nice  variety  in  the  graphs 
available  and  they  are  well  designed.  If  the 
same  effort  had  gone  into  its  other  areas, 
the  program  would  be  an  exceptional  pro- 
ject manager. 


Project:  Vision 

Project :Vision,  $349  from  Inmax  Interna- 
tional Publishing,  is  unique  on  the  lower 
end  of  the  medium-priced  programs  be- 
cause of  its  spreadsheet-like  approach  to 
creating  a project.  Activities  are  placed  in 
boxes  in  a spreadsheet  grid  and  then  con- 
nected by  relationship  lines  that  cross  and 
curve  over  columns.  The  resulting  dia- 
gram, which  serves  as  the  operational  ter- 
rain of  the  program,  looks  very  much  like 
the  rendering  of  a pipeline  network  with 
pumping  stations  strewn  across  it.  'This 
and  other  screens  in  the  program  have  a 
primitive  feel  to  them . For  one  thing , in  the 
age  of  color,  this  program  is  still  in  black 
and  white  only. 

The  network  screen  in  ProjecttVision  is 
numbered  along  the  top  and  lettered  down 
the  side,  just  like  the  screen  in  a spread- 
sheet program.  But  instead  of  entering 
numbers  or  mathematical  formulas  in  the 
spreadsheet  cells,  you  enter  project  activi- 
ty data.  To  do  this  you  move  the  cur- 
sor— which  is  just  an  empty  activity 
box — to  a cell  location  and  place  a box 
there  by  pressing  the  FI  key.  To  get  a full 
view  of  the  fields  within  the  box  you  can 
zoom  in  by  using  the  Plus  key.  There  are 
five  levels  of  zoom;  the  highest  level  dis- 
plays one  activity  box  on  the  screen  at  a 
time,  with  all  its  information  revealed.  The 


FACT 


FILE 


Project:Vision 
Inmax  International 
Publishing  Ltd. 

200  W.  Thomas  St.. 
#110 

Seattle.  WA  98119 
(206)  285-1588 
LUt  Price:  $349 
Requires:  256K  RAM  (5 12K  recommend- 
ed). IBM  or  Hercules  graphics  card,  DOS  2.0 
or  later. 

In  Short:  Project.  Vision  is  perhaps  the  most 
unusual  of  the  medium-range  project  man- 
agement programs.  You  work  in  the  nctwortc 
mode  and  in  a spreadsheet-like  format.  The 
program  has  decent  power  aiKl  fair  reporting, 
but  may  not  be  worth  the  price  when  more 
well-rounded  programs  are  available  for  Just 
$ 1 50  more . Not  copy  protected . 
ClftCL£6860NR£ADEnSEflVlGECARD 


lowest  zoom  level,  which  can  be  ap- 
proached by  using  the  Minus  key,  lets  you 
see  the  most  tasks  at  once — perhaps  hun- 
dreds. 

The  data  you  enter  into  the  activity  box 
consists  of  an  ID,  estimated  duration,  a 
two-line  description,  the  earliest  start  and 
finish  dates,  and  the  latest  start  and  finish 
dates.  The  box  is  acmally  split  in  two  verti- 
cally, and  on  the  right  side  is  a listing  of  the 
resources  assigned  to  that  activity.  But  be- 
fore resources  can  be  allocated  to  tasks 
they  have  to  be  entered  into  the  Resource 
Definition  Table.  To  do  this  you  call  up  a 
work-aiea  window  with  seven  columns. 
On  each  line  you  enter  one  resource.  The 
parameters  you  work  with  are  the  resource 
ID;  a description  up  to  32  characters  long; 
the  limit  of  availability;  the  resource  type 
(there  are  two  of  these,  R for  a resource 
billed  on  a daily  rate  and  Q for  a resource 
billed  as  a cumulative  quantity);  cost;  a 
show  field,  which  indicates  if  a resource 
histogram  will  be  displayed  on  the  bar 
chart  and  where  it  will  be  displayed;  and  fi- 
nally a field  called  print,  indicating  if  a his- 
togram should  be  printed.  The  Resource 
Definition  Table  can  hold  100  resources. 

To  allocate  resources  to  an  activity,  you 
go  back  to  the  network  diagram,  place  the 
cursor  over  an  activity  box,  and  press  R. 
There  are  four  data  fields  on  the  resource 
side  of  the  activity  box.  You  enter  the  ID, 
amount,  duration  (a  T indicates  that  the  re- 
source will  be  available  for  the  full  length 
of  the  activity),  and  lag,  which  is  used  to 
indicate  how  many  days  from  the  activity’s 
start  date  the  resource  will  come  into  play. 
The  activity  box  will  hold  ten  resource  en- 
tries. 

Keys  in  motion  Operations  in  Pro- 
ject.Vision  are  generally  set  in  motion  with 
function  or  regular  keyboard  keys.  A full 
listing  and  corresponding  definitions  of 
these  keys  is  available  in  an  on-screen  help 
window.  Help  and  a number  of  other  basic 
functions  can  be  reached  through  a series 
of  pull-down  menus  activated  by  pressing 
the  Slash  key.  The  pull-down  menu  bar 
has  four  titles:  File,  Edit,  Do,  and  Setup 
and  Help.  Some  of  the  menu  options  then 
have  a further  window  menu  that  pulls 
down  on  top  of  the  first  menu . But  the  pull- 
down menu  approach  seems  like  a bit  of 
cosmetic  gloss  put  on  a program  that 
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In  the  Project:  VisicMi  PERT  chart,  activities  are  placed  in  a spreadsheet  grid  and  connected  by 
lines  that  cross  and  curve  over  columns.  The  resulting  diagram  serves  as  the  central  operating 
screen  of  the  program . 


m An  interesting  extra  in 
Project  .'Vision  is  a text 
editor  that  enables  you  to 
keep  notes  on  every 
activity,  and  the  notes  can 
be  as  long  as  you  like. 


works  more  down  at  the  command  level. 

All  of  the  screens  in  Project :Vision 
have  a primitive  feel  to  them.  It's  as  if 
you're  driving  a moderately  powerful  car 
with  fairly  good  control,  but  there's  no  up- 
holstery on  the  seats,  certainly  no  radio, 
and  no  other  amenities.  This  applies  to  the 
Gantt  chart  as  well . It  is  very  legible  graph- 
ically, and  you  can  see  the  critical  and  non- 
critical  tasks  immediately,  but  there  are  no 
precedent  indicators,  only  the  activity  IDs 
show,  and  there  is  no  other  general  activity 
or  project  data  shown. 

However,  on  the  plus  side  there  are 


three  histograms  displayed  at  the  bottom  of 
the  Gantt  screen.  You  can  have  two  re- 
source histograms  for  the  same  time  period 
as  the  Gantt  chart  above  it  and  a histogram 
for  the  total  project  cost.  If  you  move  the 
cursor  down  through  the  activity  IDs  on 
the  bar  chart,  the  resource  IDs  of  the  histo- 
grams will  be  highlighted  if  the  resource  is 
used  in  that  activity , These  display  features 
are  very  nice,  and  although  the  charts  are 
primitive  looking  they  do  display  useful 
information.  The  screen  full  of  charts  can 
be  zoomed  in  and  out  as  a whole. 

ProJecl:Vision  also  offers  automatic  re- 
source leveling,  but  the  program  adopts 
the  philosophy  that  a resource  conflict 
should  not  delay  the  finish  date  of  a pro- 
ject. Therefore,  it  will  readjust  only  the 
noncritical  activities.  Because  of  this,  the 
leveling  routine  will  not  always  eliminate 
all  the  resource  conflicts.  If  an  activity  has 
been  rescheduled,  there  will  be  a dotted 
line  in  front  of  it  showing  how  long  the  de- 
lay will  be.  There  are  some  manual  ways 
to  resolve  these  remaining  conflicts.  One 
approach,  of  course,  is  to  increase  the 
availability  limit  on  the  troublesome  re- 
sources. The  other  is  to  introduce  float  on 
the  project  deadline,  if  it's  acceptable  to 
delay  its  finish  date. 


An  interesting  extra  to  the  program  is  a 
text  editor  that  enables  you  to  keep  notes 
on  every  activity — and  you  can  make 
those  notes  as  long  as  you'd  like.  The  text 
editor  offers  find  and  replace  functions, 
block  moves,  and  line  editing. 

The  reporting  features  in  this  program 
are  bare-bones.  But,  occasionally,  as  you 
work  your  way  through  a project  schedule 
an  unusual  feature  shines  forth,  as,  for  ex- 
ample, in  the  sorting  facilities.  There  are 
only  five  report  types,  and  two  of  them. 
Memos  and  Export,  aren't  really  reports. 
The  other  three  ate  Tabular,  Summary, 
and  Detail . Into  these  formats  you  can  pour 
either  activity  data  or  resource  data.  To 
give  you  some  customizing  features  there 
are  a limited  number  of  sorting  and  select- 
ing options.  The  one  extra  in  this  area  al- 
lows you  to  select  a secondary  sort  option 
that  is  used  as  a “tie-breaker.”  In  fact,  you 
can  select  as  many  secondary  sorts  as  you 
want. 

While  ProjeccVision  has  some  unique 
and  intriguing  approaches  to  project  man- 
agement, overall  the  system  isn't  as  pow- 
erful, flexible,  or  visually  appealing  to  use 
as  products  that  cost  only  about  $150 
more.  It's  hard,  therefore,  to  justify  its  pur- 
chase unless  the  difference  in  money  is 
critical.  If  so,  there  are  enough  features 
here  to  use  for  small  to  medium-sized  pro- 
jects. 

Pro-Path-Plus 

Pro-Path-Plus  is  a very  basic  project  man- 
agement system.  It  even  has  something  of 
a primitive  feel  to  it,  partly  because  of  its 
reliance  on  command  entry  and  partly  be- 
cause of  its  simplified  Gantt  chart.  Yet, 
this  program  has  a fair  amount  of  depth  in 
features. 

There  is  no  mistaking  Pro-Path-Plus, 
$495  from  SoftCorp,  for  the  kind  of  pro- 
gram you'd  need  to  use  for  large  projects. 
A project  can  have  only  500  tasks,  with  no 
more  than  ten  dependencies  each,  and  you 
have  to  work  within  the  limits  of  60  re- 
sources— only  8 allowed  per  task.  It's  pos- 
sible to  extend  these  limits  by  linking  pro- 
jects together  or  using  subprojects,  but  the 
program  generally  has  a small-project  feel 
about  it. 

There  are  just  19  basic  commands  for 
performing  functions  in  Pro-Path-Plus. 
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So  why  run  around 
with  anyraie  else? 


It’s  no  contest.  Funk’s  1-2-3*  Performance 
Software  helps  improve  your  1-2-3  productiv- 
ity better  than  any  other  software  you  could 
possibly  track  down. 

That’s  because  each  one  is  in  perfect 
step  with  1-2-3.  With  menus  and  commands 


like  1-2-3  itself.  And  with  powerful  functions 
and  features  that  take  up  right  where  1-2-3 
leaves  off. 

So  don’t  wait.  Dash  out  to  your  favorite 
computer  store  and  ask  for  them  by  name. 
Or  order  directly  from  Funk  Software. 


i 


InWord.  Real  word  processing  that  runs 
inside  1-2-3.  No  sweat. 

Now  this  is  what  you  call  tecimwork.  1-2-3  handles  your 
numbers  while  InWord"  tackles  your  text. 

InWord  is  the  full-fledged,  full-function  word  processor 
that  runs  right  inside  1-2-3.  So  you  can  jump  back  and  forth 
tween  your  1-2-3  worksheet  and  your  InWord  document 
Instantly.  Move  some  text  into  your  spreadsheet.  Move  some 
spreadsheet  into  your  text. 

And  create  “live  links”  directly  to  data  in  your  spreadsheet.  So 
when  you  make  a change  on  your  spreadsheet,  it  automatically  shows 
up  in  your  document. 

Plus,  InWord  zips  right  through  mailmerge  operations,  straight  from 
your  1-2-3  database.  It’s  as  easy  as  highlighting  a range. 

InWord  keeps  you  moving  at  top  speed,  too.  With  features  like  automatic 
word  wrap  and  paragraph  reform,  horizontal 
scrolling,  search  and  replace,  cut  and  paste,  cursor 


•.  / movement  by  word.  Sentence  Or  paragraph— 

givesyou  r j 

pim powerful  Best  of  all,  luWord  tias  formatUng  and  printing  ^ sideways gioa you 

and  lypestyle  ran'roi^^^P^eatures  to  rival  the  most  expensive  stand-alone  c M 

word  processors.  ^ 7 aswkieasyouT 

You  can  format  your  documents  with  headers,  footers,  page  HW  f spreadsheet. 

numbers,  tab  stops,  indents,  hanging  indents,  as  well  as  left, 
right,  center  and  full  justification. 

Plus,  you  can  print  with  bold,  underlined  and  italic 
text,  and  mix  typefonts  and  pitch  to  your  heart’s 
content.  And  since  InWord  takes  full  advantage  of 
all  your  printer’s  features,  you’ll  be  able  to  create  pro- 
fessional printouts  of  both  your  text  and  spreadsheets,  ^ !ar  !=:  !S!  :S5  :r! 

whether  you  have  a 9-pin  dot-matrix,  or  a high  performance  

printer  like  the  HP  LaserJet. 

So  it’s  up  to  you.  You  can  limp  along  with  a word  processor 

that  wouldn’t  know  a spreadsheet  if  it  tripped  over  it— or  with  i =:=  — = ==-  ===  — = ==-•  =-•-  »=•  === 

one  that’s  weak  on  features  and  wobbly  on  performance.  J rir  i'-:' ;!! 

Or  go  for  the  power,  simplicity  and  full  1-2-3  integration  of  InWord.  

It’s  just  $99.95.  (Requires  1-2-3  release  2) 
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With  Noteivorihy, 
neither  you 
nor  others 
who  use 
your  spread- 
sheets need 
ever  forget  the 
true  meaning  of 
aceli 


Burdened  with  the  details  of  your  spreadsheets? 
Let  Noteworthy  jog  your  memory. 


Stop  running  in  circles  trying  to  remember  all  the 
assumptions  and  relationships  behind  your  1-2-3 
spreadsheet  entries.  Get  Noteworthy.”  It  never  forgets. 

Noteworthy  is  the  professional  annotation  and 
documentation  software  made  especially  for  1-2-3.  It’s 
fast,  convenient,  and  gives  you  a greater  degree  of  inte- 
gration with  1-2-3  than  has  ever  been  possible  before. 

Want  to  remember  why  you  put  what  you  put  in  a 
cell?  Just  hit  the  hot-key  and  up  pops  a blank  note.  Then 
type  away  using  Noteworthy’s  powerful  built-in  editor. 

Create  single  notes  up  to  8,000  characters  long. 


Make  as  many  notes  as  you  need,  in  a window  of  any 
size  you  choose,  positioned  on  the  screen  where  you 
want.  Copy  text  from  your  note  to  your  spreadsheet. 
From  your  spreadsheet  to  your  note.  Or  from  one  note 
to  another. 

Noteworthy  even  reminds  you  where  you  put  your 
notes.  Each  time  the  cursor  lands  on  an  annotated  cell, 
the  note  indicator  lights  up  at  the  bottom  of  the  screen. 

At  just  $79.95,  Noteworthy  is  a giant  step  forward 
in  spreadsheet  management.  (Requires  1-2-3  release  2 
or  Symphony)  circle  250  on  reader  service  card 


Sideways.  Making  the  world’s  favorite  1-2-3  printouts 
for  four  years  running. 


In  the  long  run,  there’s  no  better  way  to  get  all  the 
columns  of  your  spreadsheet  to  print  on  one  continu- 
ous page  than  with  Sideways.*  A fact  that’s  helped 
make  Sideways  the  most  widely  used  printing  utility  of 
any  kind  in  the  history  of  personal  computing. 

Sideways  turns  text  on  its  side  as  it  prints.  So  no 
matter  how  many  columns  you  put  in  your  spread- 
sheet, you’ll  get  a printout  that  goes  the  distance.  Just 
highlight  a range  on  your  worksheet  and  go. 

Plus,  you’ll  be  putting  your  best  foot  forward  with 
printouts  that  really  look  great.  Choose  from  nine  dif- 
ferent typefaces  from  “minuscule”  to  ’’mammoth’’ 

Mix  bold,  underlined  and  expanded  type,  all  on 
the  same  page.  Print  through  or  skip  over  ^ 
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perforations.  Add  borders,  change  page  size,  adjust 
margins  any  way  you  like. 

It’s  a fact.  In  the  wide  world  of  1-2-3  spreadsheet 
printing.  Sideways  is  number  one.  For  just  $69.95  a 
copy,  why  not  get  Sideways  on  your  side?  pw  nuv 
(Works  with  all  versions  of  1-2-3  and  S x p!p 

Symphony,  as  well  t ^ 

as  other  software)  WAKti 

r- 


I 
I 


I want  to 
run  with  the  best! 

Please  rush  me  the  following; 

_ copies  of  InWord  at  $99.95  each, 
copies  of  Noteworthy  at  $79.95  each. 

copies  of  Sideways  at  $69.95  each. 

□ My  check  b enclosed.  Charge  myQVisa  D MasterCard 


1 Arrnuni  niimhpr 

F*p  <Uir 

1 To  order  call  1-800-822-3865,  Ext.  115 

L 

Funk  Software,  222  Third  Street,  Cambridge,  MA  02142 
© 1987  Funk  Software.  InWord  and  Notewortf^  are  trademarks  of  Funk  Software. 
Sideways  b a re^tered  trademark  of  Funk  Software. 
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by  using  the  Slash  key.  Then  with  the 
mouse  you  can  highlight  and  employ  a 
command.  The  only  problem  with  this  ap- 
proach is  that  in  some  cases  you  will  have 
to  retreat  to  the  keyboard  in  order  to  type  in 
an  entry.  Going  back  and  forth  slows  you 
down. 

Like  most  good  project  management 
programs,  Pro-Path-Plus  uses  the  Gantt 
chart  as  the  heart  of  the  scheduling  pro- 
cess. Pro-Path-Plus' s version  has  the 
same  primitive  feeling  as  the  rest  of  the 
program.  One  reason  is  the  time  scale.  If  it 
is  reduced  to  what  would  be  an  hourly 
measure,  there  are  no  crosshatch  markings 
for  the  hours,  so  it's  very  difficult  to  tell 
how  long  a task  is  meant  to  take  by  just 
looking  at  the  chart. 

When  the  time  scale  is  reduced  to  days 
or  hours,  the  task  bars  can  run  off  the 
screen  on  either  end.  But  there  is  no  indica- 
tion of  this  at  the  edges  of  the  Gantt  chart. 
This  makes  it  easy  to  lose  the  visual  per- 
spective on  a task's  duration.  In  the  daily 
time  scale  you  see  only  seven  working 
days  at  a time. 

The  Gantt  chart  fails  in  providing  no  in- 
dication of  negative  slack,  and  in  its  ap- 
proach to  numbering  tasks.  Tasks  retain 
the  numbers  assigned  to  them,  based  on 
the  order  of  entry.  So,  if  you  move  tasks 
around  to  position  them  more  realistically 
in  the  schedule,  their  numbers  ate  no  long- 
er in  sequential  order.  To  reorder  the  num- 
bers you  have  to  invoke  the  Renumber 
command — an  uncalled-for  extra  step. 

RED  ALERT  Although  the  Gantt  chart 
has  some  weaknesses,  there  are  some  nice 
features  as  well.  The  critical  tasks  are  por- 
trayed in  red  bars  that  really  pop  out  at  you . 
And  to  further  emphasize  the  critical  na- 
ture of  these  tasks,  the  task  number  and 
name  ate  also  written  in  neon  red.  The 
non-critical  tasks  are  displayed  in  black 
lines  followed  by  black  dots  to  show  slack 
time.  This  contrast  makes  the  chart  a 
quick,  easy  read.  Completed  tasks  appear 
in  soothing  blue  with  a very  finely  dotted, 
matte-like  finish,  as  opposed  to  the  glossy 
red  of  the  critical  task  bars. 

Other  useful  features  include  a listing  at 
the  top  of  the  chart  showing  how  many  of 
the  500  project  tasks  are  left  to  be  assigned; 
the  finish  date,  followed  immediately  by 
the  number  of  days  that  the  project  will 


Project : H^E  hvail;  485 
I Current  resource; 


Finish:  02-18-87f  34.000 


rsk  Description 

1 PROJECT  START  i 

2 Draw  house  plans  i 

3 Buy  the  land 

4 Get  buyer  approval 

5 Get  building  pernit 

6 Clear  the  land 

7 Install  pre-plunbing 

8 Pour  the  foundation 

9 Construct  the  outer  u 

10  Construct  roof 

11  Finish  interior 

12  Install  electrical 

13  Finish  plunbing 

14  Get  final  approval 

15  PROJECT  FINISH 
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Esc=Return  Fl=Help 


Ctrl  *■  Ctrl 
F2=Resources 


PsUp  PgDn 
F3=8ynkols 


Ctrl-PgUp 

F4=StatSuB 


Ctrl-PgDn 
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Pro-Palh-Plus's  Gann  chan  uses  red  bars  to  portray  critical  tasks.  Noncrilical  tasks  are  indicated 
with  black  lines,  and  black  dots  represent  slack  time. 


These  commands,  for  doing  things  like 
adding  a task,  setting  the  scale  on  a histo- 
gram, sorting  project  tasks,  saving  a base- 
line project,  or  displaying  a network  dia- 
gram of  the  project  are  all  initiated  with 
two  letters — so  the  commands  for  the 
above  functions  would  be  AD,  SC,  SO, 
BA  and  NE. 

Because  this  program  uses  a command 
language  of  sorts,  you  can  accomplish  a 


FACT  FILE 


Ftv~Path-l*lus 
SoftCorp 

2340  Slate  Rd,  580. 

#244 

Ciearwaier.  KL  33575 
(813)  799-3984 
List  Price:  S495 
Requires:  384K  RAM. 
one  fltfppy  disk  drive.  DOS  2.0or  later, 

In  .Short:  Pro-Paih-Plus  hius  u raiher  primi- 
tive fed  in  its  interface  and  project  charts.  But 
the  program’s  simple  command  language 
speeds  up  some  operations  and  there  arc  some 
intriguing  features.  Not  copy  protected. 
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more  complete  op)eration  than  might  be 
possible  in  a program  that  relies  on  a menu 
approach.  For  example,  if  you  wanted  to 
move  a task  in  the  Gantt  chart  from  one 
position  to  another,  you  could  type 
“MOl  3’*  and  task  1 would  be  moved  into 
place  just  after  task  3 — after  the  command 
is  verified  in  a pop-up  box.  In  a menu-driv- 
en program  you  would  probably  have  had 
to  make  several  menu  selections  and  fill  in 
a form  to  accomplish  the  same  operation. 

Commands  are  entered  in  a little  com- 
mand box  at  the  top-right-hand  comer  of 
the  screen.  After  every  operation,  the  cur- 
sor returns  to  the  first  character  space  in  the 
command  box,  ready  for  the  next  com- 
mand. 

FRIENDLY  MOUSE  Using  commands 
isn’t  a comfortable  approach  for  every- 
body, especially  today  when  people  are 
used  to  “friendlier”  interfaces.  Pro-Path- 
Plus  takes  this  into  account  and  olfers  a 
mouse  option.  Although  the  operations  are 
still  command  driven,  you  can  approach  it 
with  the  ease  of  pointing  and  clicking.  To 
help  you  remember  the  commands,  which 
are  not  displayed  automatically  on  the 
screen,  you  can  call  up  a command  panel 
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MOUSE  Liy 

with  Publisher  Software 


Produced  on  a dot  matrix  printer.  Laser  printer 
support  also  included. 


30  Day  Money-Back  Guarantee 
3 Year  Warranty 


Expirctiim  Dale 
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, Nime 
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? BiiOGlTECH 

y LOGITECH.  Inc. 

K05  Veterans  Blvd. . Red  win'd  City.  CA  94t)6.‘t 
Tel:4I5..165.9852 
In  Europe: 

LOGITECH  SA.  Swiuerland 
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In  Italy: 
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Our  Mouse  and  Publisher  Soft- 
ware is  the  complete  solution  for 
people  who  want  to  produce  great 
looking,  attention  getting  docu- 
ments without  having  to  master 
a lot  of  complex  commands 
and  typographical  jargon.  It’s 
easy  to  learn,  fast  to  use,  and  it  gets 
you  the  results  you  need  right  now. 


Page  Layout  Made  Easy 
You  don’t  have  to  be  a graphic  de- 
signer to  get  professional  quality 
results.  Create  and  edit  text  right 
on  the  page.  We  offer  design  tem- 
plates, automatic  layout  in  1 -4 
columns,  automatic  flow  of  text 
around  graphics,  and  vertical  and 
horizontal  rulers  to  guide  you. 


Typography  Made  Easy 

Select  from  over  61  fonts  repre- 
senting 14  typefaces,  in  sizes  suit- 
able for  headlines,  subheads  and 
text.  We  provide  optimal  line 
spacing  automatically.  You  adjust 
for  special  effects. 


Graphics  Made  Easy 

Use  our  ClipArt  or  create  your 
own  using  LCXjIPAINT,  rc 
Paintbrush  or  MS  Windows  Paint 
software.  You  can  shrink  or 
expand  your  graphic  images  to  fit. 
You  can  also  modify,  rotate  or 
copy  them. 


To  place  a credit  card  order 
call  our  special  toll-free  number: 

800-231-7717 

Call  toll-free  in  California: 

800-552-8885 


Q I 1 want  lo  produce  great 
1 . KxikingdtKunienisnow  l 

LOGITECH  Publisher  Package  $179 
••  D w.  Serial  Mouse  tifu/P/uiSri/ni’wre 

• □ w.  Bus  Mouse 

Add  $6.3U  for  shipping  and  handling.  California 
*'  residenisuddapplicablcsalcstax.  Prices  valid 

• in  US.  only. 

*■  Total  FneloKed  ^ 

• Q VISA  O MasterCard  D Check  Enclosed 
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take;  and  the  last  resource  assigned. 

You  add  tasks  to  a project  by  filling  in 
the  task  form  presented  at  the  bottom  of  the 
Gantt  chart.  On  this  form  you  enter  all  of 
the  task  particulars:  name,  code  number, 
duration,  lead/lag  time,  planned  start, 
planned  fixed  cost,  dependencies  and  re- 
sources/quantities (but  you  can't  enter 
planned  finish  date). 

The  PERT  chart  in  Pro-Path-Plus  suf- 
fers Itom  the  same  limitation  as  many  oth- 
ers: you  can't  see  enough  of  it  at  once.  But 
you  can  see  the  flow  in  and  out  of  selected 
activities,  which  can  be  helpful.  The  pro- 
gram uses  color  to  distinguish  critical  tasks 
and  completed  tasks.  Arrows  at  the  ends  of 
flow  lines  reinforce  the  directional  mean- 
ing of  the  lines.  The  task  boxes  list  the  du- 
ration of  a task:  if  a task  has  been  complet- 
ed, you  also  get  to  see  the  start  and  finish 
dates. 

There  is  no  zoom  feature,  so  you  usual- 
ly can't  see  more  than  three  task  boxes  at  a 
time.  But  you  can,  of  course,  print  out  a 
network  chart  for  an  entire  project.  An 
added  convenience  is  the  ability  to  add.  de- 
lete, or  change  a task  in  the  network  view. 

The  calendar  function  in  the  program 
doesn't  allow  you  to  specify  work  hours 
for  individual  days,  so  you  can't  apply 
varying  work  schedules  to  a project,  ex- 
cept in  the  way  you  allocate  resources.  The 
full  use  of  a resource  is  indicated  by  put- 
ting in  the  number  8,  if  your  work  day  is  8 
hours  long,  rather  than  I as  it  is  in  most 
other  programs.  Thus  you  can  translate  a 
partial  day  into  a number  less  than  8 (but 
not  a long  day  into  mote  than  8),  out  to 
three  decimal  places.  The  only  problem 
with  this  approach  is  that  the  fractional 
numbers  are  applied  throughout  a ta.sk's 
duration.  You  can't  specify  individual  par- 
tial days.  This  can  throw  off  the  automatic 
resource  leveling  routine  in  the  program. 
You  can  get  around  this  problem,  but 
you're  forced  to  create  phony  tasks  to  do  it. 

To  set  holidays  and  other  days  off  you 
have  to  type  dates  into  a columnar  form  on 
the  calendar  definition  screen.  Unlike 
nearly  every  other  project  management 
program,  Pro-Palh-Ptus  doesn 't  show  you 
an  actual  calendar. 

The  program's  automatic  resource  lev- 
eling routine  is  fairly  slow.  With  only  nine 
tasks  it  took  IS  seconds  to  smooth  out  a 
project  schedule.  If  the  project  had  hun- 


dreds of  tasks,  you  can  guess  how  long  a 
wait  there  would  be.  Another  shortcoming 
in  the  program  is  that  cost  tracking  has  to 
be  done  through  the  report  functions. 

Pro-Path-Plus  has  well-rounded  re- 
porting functions.  Within  the  basic  report 
formats  you  can  choose  the  tasks  you 
want,  or  the  date  range,  or  a particular  re- 
source, and  so  on.  When  you  ate  printing 
detailed  reports  you  can  select  the  specific 
project  details  you  want  to  include,  and  the 
order  in  which  they  should  appear  by  put- 
ting numbers  alongside  the  detail  columns 
you  want. 

One  intriguing  feature  of  Pro-Path- 
Plus  is  Statistical  Functions.  When  this  is 
turned  on,  the  program  asks  you  to  specify 
three  task  durations  instead  of  one;  the  op- 
timistic, pessimistic,  and  most  likely  dura- 
tions. From  these  entries  the  program  com- 
putes a fourth  duration:  the  length  of  a task 
based  on  a 50-percent  probability  mea- 
sure. If  you  use  the  Statistical  Functions, 
you  can  do  what-if  analysis  based  on  the 
different  durations. 

Although  Pro-Path-Plus  has  a some- 
what primitive  feel  to  it,  there  is  enough  fa- 
cility here  for  most  small  projects.  If  you 
don't  mind  using  a simple  command  lan- 
guage, some  operations  are  actually  faster 
than  they  would  be  in  other,  menu-driven 
programs. 

Qwiknet  Professional 

The  “Professional”  in  Qwiknet  Profes- 
sional is  no  misnomer.  This  $1,495  pro- 
gram, from  Project  Software  & Develop- 
ment, is  definitely  for  the  professional 
project  manager  or  the  manager  who  is 
willing  to  spend  time  learning  the  system. 
There  is  quite  a bit  of  precision  built  into 
the  program,  which  allows  you  to  fine- 
tune  your  project  views  and  reporting.  But 
to  take  advantage  of  this  precision  you 
have  to  spend  time  organizing,  entering  all 
the  data,  and  laying  out  your  project. 

The  time  spent  in  working  with  the  pro- 
gram is  increased  by  the  blizzard  of  forms 
you  have  to  work  through  to  enter  da- 
ta— especially  if  you're  not  using  a mouse. 
Another  sign  that  the  program  is  intended 
for  professionals  is  the  emphasis  on  textual 
reports  rather  than  Gantt  or  PERT  charts. 

The  fust  indication  of  how  form-  and 
menu-intensive  Qwiknet  is  comes  right  at 
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■ Qwiknet  Professionai 
Project  Software  & 
Development  Inc. 

20  University  Rd. 
Cambridge.  MA02I38 
(617)661-1444 
List  Price:  SI. 495 
Requires:  512K  RAM. 
hard  disk  drive.  DOS  2.0or  later. 

In  Short:  Qw  iknet  Professional  is  definitely 
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tual reports  on  pnijccts  and  very  giKxl  auti»- 
matic  resource  leveling.  Its  poor  graj^ics. 
however,  will  turn  stinie  people  off.  Copy 
pixHccted. 
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the  start.  You  begin  a project  by  going  to 
the  project  form.  While  in  the  main  File 
Directory  screen,  you  press  F3  to  move  the 
cursor  to  the  command/option  line  at  the 
bottom  of  the  screen;  then  you  Tab  over  to 
highlight  the  Add  Pro  option  and  press  En- 
ter. Up  pops  the  form.  There  are  ten  fields. 
Some  have  default  settings  (as  is  typical  in 
most  Qwiknet  forms),  some  ne^  to  be 
filled  in,  and  some  can  be  ignored,  unless 
you  want  to  engage  all  of  Qwiknet' s preci- 
sion characteristics. 

You  don't  have  to  do  more  than  name 
the  project  and  indicate  a start  date.  But 
you  could  also  enter  a 48-character  de- 
scription of  the  projeet  and  add  a constraint 
on  the  project  by  scrolling  through  the 
three  choices  in  the  type  field — ON  (to  be 
finished  on  a particular  day).  NET  (not 
earlier  than),  or  NLT  (not  later  than). 

The  other  fields  on  the  form  all  relate  to 
the  automatic  resource  leveling  feature  in 
the  program.  If  you  are  working  with  mul- 
tiple projects,  entering  a number  from  I to 
9,999  in  the  project  priority  field  tells  the 
program  which  projects  ate  the  most  criti- 
cal when  it  comes  to  automatically  sched- 
uling resources  used  in  more  than  one  pro- 
ject. 

You  can  choose  between  two  types  of 
leveling.  The  first,  resouree-limited, 
schedules  activities  only  when  100  percent 
of  the  resources  needed  for  that  activity  be- 
come available.  If  the  resource  isn't  avail- 
able, the  program  will  push  tasks  back  un- 
I til  it  is.  If  it  never  is,  the  program  will 
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Purchase  our 
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Mouse  and  Plus 
Package  with 
CADD,  Paint 
and  Publisher 
software  at  very  affordable  prices. 
Each  package  is  a complete  solu- 
tion that  gets  you  the  results  you 
need  right  now. 
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Solution 

Our  Mouse,  Plus  Software  and 
LOGICADD  (Generic  CADD  3.0 
plus  DotPlot).  Everything  you 
need  to  turn  your  PC  into  a full 
featured  CADD  workstation.  It’s 
the  complete  solution  for  dimen- 
sioned line  drawing  and  CADD. 
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Paint 

Solution 


Our  Mouse,  Plus  Software  and 
LOGIPAINT(PC  Paintbrush). 
With  1 1 type  fonts  and  a 16  color 
palette,  it’s  the  paint  set  that’s  used 
by  professional  and  beginning 
users  alike.  LOGIPAIOT  files 
move  easily  into  both  LCXjICADD 
and  Publisher  documents. 


Publishing 

Solution 


Our  Mouse,  Plus  Software  and 
PUBLISHER  Software  (PFS: 
First  Publisher).  It’s  the  complete 
package  that  makes  it  easy  to  pro- 
duce high-impact,  professional 
looking  documents. 


Generic  CADD  is  a trademark  of  Generic  Software.  PC  Paintbrush  is  a trademark  of  ZSoft  Corp.  PFS:  First  Publisher  is  a trademark  of 
Software  Publishing  Corp. 


To  place  a credit  card  order 
call  our  special  toll-free  number: 
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The  Qwiknet  Professional  sorl! select form  lets  you  sort  the  project's  tasks  in  up  to  40  different  ways 
to  create  customized  activity  reports. 


schedule  the  task  according  to  the  earliest 
start  date  and  print  a message  warning  that 
the  resource  is  unavailable.  The  second 
method,  time-limited  leveling,  considers 
both  time  and  resource  availability  when 
smoothing  out  resource  use.  It  chooses  the 
most-efficient  start  date  between  the  earli- 
est and  latest  possible  start  dates,  given  the 
availability  of  the  resource. 

AUTOSCHEDULING  The  other  auto- 
matic scheduling  feature  in  Qwiknet  Pro- 
fessional is  the  CPM  method.  It  heeds  the 
priority  settings  entered  in  the  activity 
form.  The  CPM  scheduling  feature  can  be 
turned  off.  This  is  important  because  if 
you're  editing  a large  project  and  making 
many  activity  changes,  it  would  slow  the 
process  down  considerably  to  let  the  pro- 
gram recalculate  after  each  change — as  it 
would  if  it  were  unaltered.  With  the  recalc 
feature  turned  off,  you  can  wait  until  all  the 
changes  have  been  made,  and  walk  away 
while  it  crunches  the  schedule. 

The  interface  of  Qwiknet  Professional 
makes  the  program  much  easier  than  you'd 
expect.  First  of  all,  you  can  use  a mouse, 
which  makes  invoking  commands,  pick- 
ing menu  options,  and  even  filling  out 


forms  much  quicker.  You  can  use  the 
mouse  to  scroll  through  fields  that  offer  a 
choice  and  to  capture  words  from  one  part 
of  the  program  to  be  deposited  in  a field. 

The  other  very  niee  interfaee  feature  is 
the  ability  to  open  multiple  windows  on  the 
screen.  If  you  are  working  with  the  re- 
source table  and  suddenly  decide  you  want 
to  add  an  activity,  you  can  lay  the  activity 
form  right  on  top  of  what  you  were  doing 
and  enter  the  data.  When  you're  done,  the 
program  returns  you  to  the  window  you 
left.  You  can  lay  one  window  on  top  of  an- 
other without  limit,  but  after  a while  the 
number  of  windows  would  begin  to  slow 
down  the  operational  speed. 

Two  of  the  more  dynamic  features  of 
this  program  are  its  sorting  and  selecting 
abilities.  They  are  the  key  to  taking  deep 
and  precise  views  of  a project  in  progress. 
You  can  actually  sort  the  project  in  some- 
thing like  40  different  ways  and  use  this  in 
combination  with  the  selection  choices  and 
the  25  canned  report  forms.  To  make  the 
sotting  and  selection  features  even  more 
powerful,  you  can  assign  codes  to  the  ac- 
tivities and  resources.  There  are  two  eode 
fields  in  the  aetivity  form.  By  using  them 
you  can  organize  activities  into  multiple 


layers,  revealing  their  position  in  different 
phases  of  a project. 

The  Gantt,  or  bar  chart  as  it  is  called  in 
this  program,  is  not  up  to  the  level  of  the 
rest  of  the  program.  Even  its  printed  ver- 
sion is  poor  unless  you  get  the  add-on 
graphics  package  the  company  is  expected 
to  have  released  in  August.  Many  people 
find  the  printed  charts  of  a project  the  most 
important  output  a project  management 
program  prxxluces.  For  them,  this  graphic 
failing  would  be  serious.  Tbe  chart  has  a 
background  grid  of  dots  that  are  meant  to 
represent  the  column  and  row  intersections 
for  activities  and  time  scale  gradations. 
But  this  polka-dot  background  is  rather 
distracting  because  it  tends  to  overload  the 
visual  field. 

The  time  scale  on  the  top  is  also  dis- 
tracting because  the  initials  for  days  of  the 
week  are  all  squeezed  together,  making  it 
hard  to  read.  The  bar  chart  .symbols  are 
also  limited  and  unappealing.  When  you 
get  into  comparative  analysis  of  activities 
and  projects  on  the  same  bar  chart,  the  use 
of  X's,  N's  and  H's,  down-turned  arrows, 
and  little  boxes,  makes  it  very  confusing  to 
read. 

PERT  LESS  FUNCTIONAL  The  PERT 
chart  in  Qwiknet  Professional  is  less  fune- 
tional  than  the  Gantt  chart.  You  can  look  at 
the  dependency  relationships  of  a task  in 
the  PERT  chart  format,  but  this  is  only  a 
local  view  and  it  provides  no  other  infor- 
mation. You  can  print  out  a full-scale  pro- 
ject PERT  chart,  but  there's  no  graphic  im- 
provement unless  you  have  the  new  add- 
on paekage. 

When  you  create  a new  project  in  Qwik- 
net Professional,  you  can  designate  it  as  a 
target  schedule.  Then  you  ean  compare  the 
actual  schedule  against  it  as  the  project 
moves  along.  You  can  also  have  a second 
target  schedule  that  you  might  create  in  the 
middle  of  a project  to  refine  your  compari- 
sons for  the  later  phases. 

The  program  does  not  allow  for  the  im- 
port or  export  of  files  in  anything  but  AS- 
CII format.  Importing  in  particular  is  diffi- 
cult because  the  program  expects  to  see 
data  in  a certain  order.  Trying  to  use  files 
from  Qwiknet  Professional  in  1-2-3  or 
dBASE,  or  vice  versa,  is  therefore  very 
awkward. 

If  you  are  a professional  project  manag- 
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er  who  is  most  comfortable  with  a textual 
approach  to  recording  and  monitoring  pro- 
jects, Qwiknel  Professional  is  a good  pro- 
gram for  you.  If  graphics  are  important  to 
you  then  you'll  have  to  evaluate  the  new 
graphics  add-on  package  before  making  a 
decision  (it  was  unavailable  at  the  time  of 
this  review). 


SSP’s  Promis 


SSP's  Promis  is  a program  with  top-draw- 
er functionality  and  bottom-drawer  graph- 
ics. It  has  almost  every  function  a good 
project  management  package  ought  to 
have:  resource  leveling,  overtime  pay  for 
resources,  and  thoroughgoing  reporting 
with  sorting  and  selecting  options.  On  the 
other  hand,  its  on-screen  Gantt  and  PERT 
charts  are  rather  poor,  there  is  no  resource 
histogram  or  on-screen  tutorial,  and  the 
manual  is  dense. 

Promis.  $2,995,  is  a form-based  pro- 
gram. Creating  a project  and  entering  ac- 
tivities, resources,  and  costs  are  all  done  in 
forms.  This  isn't  particularly  different 
from  most  project  management  programs, 
except  in  the  degree  to  which  Promis  is 
dedicated  to  this  approach,  and  the  fact 
that  there's  no  graphic  backdrop  to  the  pro- 
cess. Most  project  management  programs 
keep  a Gantt  or  PERT  chart  in  view  as 


FACT 


FILE 


SSP's  Promis 
Strategic  Sttftwarc 
Planning  Corp. 

24.S  First  St, 

Cambndgc.  MA  02 142 
(617I.S77-»K(KI 
List  Price:  S2.W5 
Requires:  5 12KRA.M 
(hard  disk  with  2. S Mbytes ot  available  space 
is  nxiimmended):  IBM  XT.  AT.  oreompati. 
ble;  IX)S  2.0  or  later. 

In  Shrirt:  Prtmis  is  an  outstanding  trxil  for 
building  a pnijeei  sehcslulc  and  reporting  on 
pnijcct  performance.  It's  easy  to  use.  a|. 
though  you  often  have  to  jump  thniugh  sever- 
al menus  and  forms  to  accomplish  anything. 
Its  biggest  problem  is  the  prair  quality  of  tlw: 
on.scrcen  graphics.  Copy  protected;  uses  a 
hardware  pnxcction  key  that  plugs  into  the 
pnnter  port  without  otherwise  interfenng 
with  your  pnnicr. 

CaHCg  B*3  U.S  HUCJfcH  aenvio,  laho 


The  Promis  Gann  chart  shows  the  design  of  a large  project  with  several  overlapping  tasks.  Like 
most  other  high-powered  programs.  SPP's  Promis  has  the  capability  to  differentiate  graphically 
between  critical,  noncritical.  completed,  and  incomplete  tasks. 


tasks  and  resources  are  entered.  But  not 
Promis. 

In  fact,  getting  to  a Gantt  or  PERT  chart 
is  no  easy  matter.  You  have  to  enter  and 
process  a fair  amount  of  information  be- 
fore you  can  even  attempt  it.  Activities  and 
their  dependencies  need  to  be  entered. 
Then  you  have  to  run  a logic  validation 
routine  to  make  sure  all  the  activity  dura- 
tions and  links  have  been  entered  and  that 
there’s  no  loop  in  the  dependencies.  And 
then  you  need  to  run  the  network  analysis, 
which  determines  the  critical  path  and 
float.  When  all  of  that  is  done  you  can  pro- 
duce a Gantt  chart  from  the  master  menu 
with  three  menu  selections  that  drop  you 
through  operational  levels  until  you  reach 
the  Gantt  chart  menu  screen.  Then  you 
have  to  set  device  options  through  another 
menu  selection,  move  back  up  to  the  Gantt 
menu  again,  choose  the  Printout  option, 
set  the  printout  parameters  . . . and  then, 
finally,  you  get  a Gantt  chart.  What  com- 
monly takes  one  keystroke  combination  to 
accomplish  in  other  programs  takes  Pro- 
mis at  least  eight  steps  to  achieve. 

Other  operations  or  data  entry  proce- 
dures also  t^e  longer  in  Promis  because  of 
the  nested  layer  of  menu  selections  and 
forms — it  simply  takes  too  many  key- 


strokes to  get  places.  In  its  favor,  the 
screen  responses  are  quick. 

Using  forms  the  way  Promis  does  has 
some  advantages.  It  is  easy  to  get  around 
and  perform  operations.  You  might  hesi- 
tate once  or  twice  when  moving  through 
the  menus  to  find  the  function  you  want, 
but  then  it's  easy  enough  to  jump  around  to 
find  it.  The  forms  also  give  the  program  a 
very  ordered  feel. 

Clean  screens  strategic  Software 
Planning  Corp.  has  designed  the  forms  and 
screens  so  they  have  a clean  look  and  pro- 
vide excellent  information.  Take  the  Enter 
Activities  screen  as  an  example;  in  the  up- 
per left-hand  comer  is  the  project  ID  and 
its  code  name;  in  the  upper  right-hand  cor- 
ner is  the  last  access  date  and  the  date  of  the 
last  update.  In  a bar  above  the  main  enny 
box,  you  get  to  see  the  total  number  of  ac- 
tivities in  the  project  and  the  ID  of  the  pre- 
vious activity  you  worked  on.  Alongside 
that,  in  a little  box,  is  the  name  of  the  edit- 
ing option  you’re  curienUy  using,  such  as 
Add/Mod.  Below  that  box  is  a panel  listing 
the  keys  that  control  cursor  movement,  as 
well  as  the  help,  accept,  and  abort  com- 
mands. Underneath  the  entry  box  is  a list- 
ing of  function  key  commands  for  four 
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PROJECT  MANAGERS: 

WHAT  TO  LOOK  FOR  WHEN  YOU  BUY 


Before  you  rush  out  to  buy  a project 
management  package,  you  should 
sit  down  and  think  about  the  kind  of  pro- 
jects you  will  use  it  on  and  who  will  be 
using  it.  This  analysis  of  your  needs  is  a 
critical  first  step  because  of  the  wide  vari- 
ety in  available  programs  and  their  vast 
differences  in  price.  There  is  no  one  ideal 
project  management  program.  If  you 
have  a clear  idea  of  what  you  need,  then 
narrowing  the  field  of  consideration  will 
be  easier. 

The  following  guidelines  for  this  anal- 
ysis process  come  from  Daniel  Yahdav, 
president  of  1 Soft  Decisions  in  Mill  Val- 
ley, California.  Yahdav  has  worked  in 
the  project  management  field  for  IS 
years.  For  the  last  several  years  his  com- 
pany has  done  nothing  but  evaluate  per- 
sonal computer  project  management  pro- 
grams. The  annual  report  1 Soft  releases 
on  these  products  costs  $395. 

Yahdav’s  hints: 

Capacity  Think  about  how  many  tasks 
your  typical  projects  run — are  there  usu- 
ally only  a few  hundred,  or  are  there 
thousands?  Some  project  management 
packages  can  handle  only  200  activities 
before  you  have  to  start  using  subprojects 
to  get  around  the  limits.  Other  programs 
are  virtually  unlimited  and  can  accom- 
modate as  many  tasks  as  your  disk  space 
will  allow. 

Some  programs  will  let  you  assign  as 
many  resources  to  a project  or  individual 
task  as  you  want;  others  limit  the  num- 
bers of  resources.  On  the  low  end.  some 


editing  functions  and  four  other  related 
forms  (that  is,  resource  requirements  and 
costs).  All  of  this  is  peripheral  to  the  act  of 
entering  project  activities,  but  it  is  ex- 
tremely useful  in  keeping  your  bearings.  If 
you’re  using  a color  monitor,  the  screen  is 
painted  a deep  blue  and  the  characters  and 
lines  are  white.  It  is  very  easy  on  the  eyes. 

Entering  information  into  the  activities 
form  proceeds  in  two  steps.  First  you  are 
prompted  to  enter  an  activity  ID  at  the  top 


programs  will  allow  barely  more  than 
two  dozen  resources  in  total  for  a project 
and  only  a few  per  task. 

Time  scale  Many  programs  will  not  let 
you  schedule  a task  duration  of  less  than  a 
day.  But  some  programs  will  let  you 
schedule  to  the  second.  “In  industries 
like  construction  a day  time  scale  is  suffi- 
cient,” says  Yahdav,  "but  in  other  in- 
dustries and  businesses  the  ability  to 
schedule  in  hours,  and  sometimes  min- 
utes, can  be  important.” 

Resource  Leveling  Unless  you  are 
working  on  very  small  projects,  the  pro- 
gram you  choose  should  have  automatic 
resource  leveling — that  is,  the  program 
will  readjust  your  project  schedule  for 
you  to  eliminate  conflicts  in  resource  al- 
location. “However,  the  program  you 
pick  should  allow  you  to  level  resource 
use  manually  as  well,”  points  out  Yah- 
dav. “Automatic  routines  can  sometimes 
produce  inconvenient  or  illogical  sched- 
ules that  will  have  to  be  adjusted  manual- 
ly.” The  more  powerful  programs  allow 
you  to  level  resources  by  availability  or 
by  tbe  time  constraints  on  tasks. 

Costing  When  it  comes  to  costing  there 
is  a wide  range  in  ability,  although  none 
of  the  project  management  programs 
does  a fantastic  job  in  this  area.  Look  to 
see  if  the  program  will  calculate  earned 
value  and  do  a cost-distribution  or  cash- 
flow analysis.  “The  programs  with  the 
more  primitive  cost  facilities  allow  you 
to  affix  only  a flat  cost  figure  to  a task,” 
says  Yahdav.  “If  cost  tracking  is  impor- 


of the  main  entry  box.  If  this  doesn't  dupli- 
cate an  existing  ID,  the  rest  of  the  box  will 
fill  in  with  data  entry  fields  and  a listing  of 
time  constraint  options.  Then  you  are 
prompted  for  an  activity  description  of  up 
to  30  characters,  duration,  a workweek 
code  (such  as  5d,  for  a five-day  work- 
week), up  to  three  auxiliary  codes,  a 
planned  start  or  finish  date,  and,  if  you 
want,  one  of  seven  time  constraints  used  in 
calculating  the  critical  path  and  float  time. 


tant  to  you,  you'll  want  a program  that 
accrues  costs  from  the  usage  of  re- 
sources.” The  better  programs  allow  you 
to  do  both. 

Tracking  For  some  people,  planning  is 
the  end  goal  of  project  management.  For 
them  the  monitoring  capabilities  of  the 
program  aren’t  critical.  But  if  you  want 
to  track  a project's  progress,  then  you 
should  look  for  other  features  as  well. 
“The  most  basic  consideration  is  the 
tracking  oftime,”  says  Yahdav.  “You’ll 
want  a program  that  lets  you  report  on 
progress  with  actual  dates.”  The  better 
programs  will  also  let  you  report  by  per- 
centage of  work  done  and  will  revise  the 
remaining  task  duration  figures. 
Comparing  Schedules  You  should 
have  the  ability  to  save  one  baseline  or 
target  schedule  for  comparison  purposes. 
Some  of  the  more  powerful  programs  let 
you  have  two  active  target  schedules  at 
once — an  original  and  a revised  target, 
based  on  the  work  complete  at  that  time. 
“Having  two  target  schedules  lets  you 
see  your  long-term  and  short-term  prog- 
ress in  actuals  against  plan,”  Yahdav  ex- 
plains. Being  able  to  compare  the  target 
to  actual  schedules  on  a Gantt  chart  and 
histograms  is  added  plus. 

Reporting  “Reporting  is  one  of  the 
most  important  issues  in  a project  man- 
agement program,”  says  Yahdav.  “It  is 
also  one  of  the  best  ways  to  judge  a pro- 
gram and  to  decide  if  the  package  will  or 
will  not  do  the  job.  ” You  have  to  exam- 
ine the  printed  output  and  the  screen  out- 


ENTERIING  RESOURCES  Entering  re- 
sources and  costs  is  similar  to  entering  ac- 
tivity data.  As  you’re  filling  in  project  data 
you  can  call  up  a number  of  reports  de- 
signed to  tell  you  the  status  of  data  entry. 
For  example,  on  the  Process  Network 
menu  there  are  two  such  report  selections: 
Review  Network  Schedule  and  Review 
Project  Data  Input  Status.  These  reports 
help  you  to  see  what  information  you’ve 
already  entered  and  what’s  missing. 
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a project  a much  simpler  process. 

Some  people  like  to  use  printed  reports 
to  follow  a project’s  progress  and  to  test  al- 
ternate scenarios.  But  for  other  people,  the 
on-screen  graphic  views  of  a project  are 
most  important.  If  you  prefer  the  on-screen 

put.  First  look  at  the  standard  reports  and  command  language — how  hard  is  it  to  approach.  Pramis  will  be  a big  disappoint- 

find  out  how  many  of  them  you  can  see  learn?  Does  the  program  let  you  use  a ment.  The  three  charts  available— Gantt, 

on  the  screen.  Then  see  how  much  cus-  mouse,  does  it  have  pull-down  menus.  Network,  and  Time-Scaled  Net- 

tomizing  you  can  do  to  the  reports.  The  does  it  have  a windowing  capability,  and  work — have  a much  more  primitive  look 

better  the  program,  the  richer  the  sorting  how  many  forms  do  you  have  to  wade  than  the  menu  and  form  screens  in  the  rest 

and  selecting  facilities  will  be.  through  to  do  the  data  entry?  If  a project  of  the  program.  The  characters  are  at  least 

The  most  powerful  programs  will  management  program  is  going  to  be  used  a third  again  larger  than  the  characters  in 

have  standard  reports  with  very  flexible  by  all  kinds  of  people,  then  the  friendlier  the  test  of  the  program,  so  their  pixels  ate 

customizing  features  and  let  you  set  sev-  the  interface  the  better.  glaringly  clear,  even  on  an  EGA  monitor, 

eral  sorting  and  selecting  criteria  at  once.  “Other  things  to  look  for,  ’ ’ notes  On  top  of  that,  the  use  of  color  is  different 

These  programs  will  let  you  design  your  Yahdav,  “are  on-screen  tutorials,  easy-  and  harder  on  the  eyes.  You  can  see  the 
own  reports,  from  the  data  to  the  lay-  to-use  manuals  with  thorough  indexing,  charts  in  black  and  white  (which  tends  to 

out — right  down  to  the  field  size.  on-screen  help  (good  context-sensitive  be  sharper)  or  color.  In  the  color  mode  the 

A big  part  of  reporting  is  graphic  in  help  is  the  best),  how  the  program  han-  characters  are  fatter  still  and  are  painted  in 

nature.  In  this  area  quality  is  very  much  a dies  input  errors,  and  how  it  protects  data  that  neon  green  or  red  associated  with  the 
matter  of  personal  taste.  But  you  should  against  hardware  failure.”  Consider  green  or  amber  monochrome  monitors  of 

consider  how  clear  the  charts  appear  just  your  connectivity  needs  and  see  what  days  long  past.  These  graphic  screens  have 

at  a glance — are  they  easy  to  read,  or  do  kind  of  importing  and  exporting  facilities  a definite  throwback  appearance, 
you  have  to  strain  to  understand  all  the  the  program  has.  The  Gantt  chart  has  further  problems, 

symbols?  In  the  Gantt  chart,  how  many  Once  you’ve  determined  your  needs  The  time  scale  can  only  be  broken  down  by 

tasks  can  you  see  at  once,  can  you  see  and  looked  at  program  specs,  the  best  weeks,  months,  or  years.  This  is  irksome 

negative  float,  how  much  other  infotma-  thing  you  can  do  is  play  with  the  pro-  when  resources  can  be  assigned  by  units  as 

tion  about  tasks  is  shown?  The  more  flex-  grams  you’re  interested  in.  Some  manu-  fine  as  seconds.  If  you  draw  the  chart  to  fit 

ible  packages  will  let  you  use  any  ASCII  facturers  offer  inexpensive  evaluation  the  defaults — which  gets  all  the  activities 

graphic  characters  you  want  to  represent  copies  with  full  documentation  for  about  on  the  screen  at  once — the  size  of  the  bars 

the  different  attributes  of  a task,  such  as  $35.  “But  beware  of  free  demo  disks,”  can  become  so  small  that  they  ate  hard  to 

criticality,  float,  and  soon.  warns  Yahdav.  “Most  of  them  are  self-  read  or  distinguish  from  each  other.  In  a 

Interface  The  last  area  to  consider  when  mnning.  Since  you  can’t  get  your  hands  project  with  only  30  tasks  this  is  already  a 

buying  a project  management  package  is  on  the  controls,  you  see  only  what  the  big  problem.  Also,  in  this  form  of  the 

the  human  interface.  Here  again,  the  is-  manufacturer  wants  you  to  see.”  Gantt  you  don’t  get  to  see  any  activity  IDs 

sues  are  partly  subjective.  “But,”  sug-  Choosing  a project  management  pro-  or  descriptions,  which  makes  the  chart 

gests  Yahdav,  “you  should  look  for  a gram  is  a tricky  business  because  the  fairly  useless  unless  you  like  staring  at 

program  with  a well-designed  color  mix  range  in  abilities  and  price  is  so  wide.  But  blank  bar  patterns.  There  is  a zoom  func- 

on  the  screens,  or  one  that  lets  you  if  you  make  the  effort  up  front  to  decide  tion  that  allows  you  to  enlarge  the  Gantt 

change  the  colors.”  Then  you  should  what  your  basic  needs  are,  you’ll  be  in  a chart.  Each  use  of  the  zoom  halves  the 

look  at  the  mechanics  of  the  operation,  much  better  position  to  make  the  right  number  of  activities  shown  and  propor- 

Does  the  program  require  the  use  of  a decision. — Henry  Fersko-Weiss  tionately  increa.ses  the  size  of  the  bars. 

Only  when  you  get  down  to  about  six  or 

seven  activities  on  the  screen  do  you  get 

The  status  reports  are  only  the  begin-  In  addition,  you  can  use  sorting  and  se-  task  IDs  on  the  left  of  the  screen  and  de- 

ning  of  Promis's,  reporting  capabilities,  lecting  facilities  to  refine  most  reports  fur-  scriptions  following  the  bats  in  the  chart 

The  program  is  chock  full  of  reports.  There  ther.  For  example,  when  it  comes  to  activi-  area.  But  by  then  the  chart  has  lost  its  im- 

are  some  47  in  all  and  most  are  available  ties,  you  can  sort  on  any  of  nine  criteria — pact  because  the  activity  view  is  so  limit- 

on  the  screen  as  well  as  in  print  form.  The  including  early  start,  total  float,  auxiliary  ed,  the  time-scale  period  is  very  short,  and 

reports  show  you  a project  from  quite  an  codes — or  all  nine  concurrently,  num-  the  descriptions  in  the  chart  ate  distracting, 

assortment  of  angles.  For  example,  there  beted  to  indicate  the  order  of  the  sotting.  There  are  other  approaches  to  generating 

ate  three  eamed-value  reports,  three  cash-  For  each  of  the  criteria  you  can  select  a the  Gantt  chart,  but  they  either  limit  the 

flow  reports,  a dozen  resource  reports,  from-to  range.  Because  of  its  depth  and  view  too  much  or  clutter  the  chart  to  the 

summary  reports,  detail  reports,  and  flexibility,  reporting  is  the  most  outstand-  pointof  being  indecipherable, 

graphic  reports.  ing  feature  of  Promts.  It  makes  monitoring  The  Network  chart  is  also  in  regressive 
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PC  Magazine  Editor’s  Choice 

Standard-28611 

8MHz/0Wait  Slate 


“The  only  thing  standard  with  the  CompuAdd  Standard-286  II  that  I tested 
was  Its  AT  compatibility  and  its  name.  With  its8-MHz  clock,  zero  wait  state, 
speed  and  reset  switches,  and  six  16-bit  buses,  the  Standard-286  il  stands  out 
from  its  competition.. .its  performance,  features,  and  price  areenough  to 
make  me  want  to  take  it  home.” 

Vincent  Puglia  PC  Magazine  Vol.6*3 


t 


I 


$945 


• SMHzSpeed  • OWaitState  • Intel80286 

• One-YearWarranty  • AT  Style  Keyboard  • PhoenixBIOS 

• 200WattPower  • 512KBRAM  • Clock/Calendar 

Supply  * 1.2MBFIoppyDrive  w/Battery  Back-up 


Enhanced  Versions: 
standard-286/10  $995 

10MHzprocessingspeed,onewaitstate.  ^ 

Standard-286/12  $1 395 

12MHz  processing  speed,  one  wait  state,  1 MB  RAM. 

COtnPAH"^  Computers 


STANDARDTURBO-10 

— The  New  A ddition — 


The  Standard  T urbo-10  Breaks  the  8088  T urbo 
Speed  Barrier: 


• Kayboard.Selactable 
4.77MHZ-10MHZ 
Processing  Speed 

• 640KB  Random-Access 
Memory  Included 

• Keyboard  Lock 

• System  Reset  Button 


• ATimStyle  Keyboard 

• Eight  Expansion  Slots 

• Intel  8088-1  Processor 
•One360KB  Half-Height 

Diskette  Drive  With  Diskette 
Drive  Controller 


$495 


STANDARD  TURBO-BS 


DeskPro 386 

Model  40 $5100 

DeskPro 286 

w/MlnIScribe  40MB  HD. . . $3200 
Portable  III 

Model  20 $4500 

Model  40 $5200 


^ i id 


• Keyboard-Selectable 
4.77MHZ-8MHZ 
Processing  Speed 

• 256KB  Random-Access 
Memory  Ex pandableTo 
640KB  on  Motherboard 


' ATimStyle  Keyboard 
> Eight  Expansion  Slots 

• Intel  8088-2  Processor 

• One  360KB  Half-Height 
Diskette  Drive  With  Diskette 
Drive  Controller 


$445 


L 


'Personal  Computer  Products" 

laits'J 

Austin,  TX.  78727 


Call  Toll  Free: 

800-531-5475 


Tech  Support  In  Texas  Call 

800-527-3125  512-250-5541 


12303-G  Technology 


STARTER  KITS 

The  starter  kits-  everything  you  need  to  start  computing  immediately  - 
and  at  an  unbelievable  price! 


Professional  Starter  Kit 


Career  Starter  Kit 


Featuring  The  Standard-286 


$1395 


Comput6r'286/10M  Hz  system  with  Intel  80286  processor  (with 
switch-selectableOMHz  orlOMHz  processing  speed),  Phoenix 
ROM  BIOS,  51 2KB  RAM,  (expandable  to  1 MB  on  motherboard),  8 
expansion  slots,  200  watt  power  supply,  1 .2MB  floppy  drive.  50^ 
style  keyboard,  dual  floppy/hard  drive  controller,  clock/calendar 
w/battery  backup. 


Monographics  VideOHighresolutioniTSO  X 350)amber 
monochrome  monitor  with  12"  display  screen,  monochrome 
graphics  card  with  parallel  port. 

Print0r*Epson  LX-800  has  the  quality  and  software  compatibility 
you  expect  from  Epson,  plus  draft  (1 50-180  CPS)  or  Near  Letter 
Quality  printing,  multiple  typestyles,  Epson  Character  Graphics 
set,  dot  graphics  capability  and  tractor/friction  paper  feed. 

Softwaro-Professlonal  Zen  Software,  a totally  integrated 
software  package.  Zen  Word  supports  multiple  type  styles  and 
over  50  printer  types  and  features  mail  mergeand  spelling 
checker.  Lightening-fast  Zen  Calc  provides  45  statistical  and 
mathematical  functions.  Zen  Link  supports  ANSI-X  and  VT-1(X). 
You  can  cut  and  paste  between  all  Zen  modules.  MS-DOS  3.21 
and  GW  BASIC  also  are  included,  and  software  comes  with 
completedocumentatlon. 

AcesSOli9S’200  sheets  continuous-form  paper,  printer  cable, 
and  lOblankdiskettes. 

Professional  Starter  Kit  EGA 

14"  EGA  high  resolution  color  monitor  and  enhanced  graphics 
adapter  card. 

Only $1795 


Featuring  The  Standard  Turbo-88 


$795 


ComputBMBM  compatible  Standard  Turbo-88  computer  with 
8088  processor  running  at  keyboard-selectable  4.77M Hz  or8MHz. 
256KB  RAM,  half-height  360KB  floppy  drive,  floppy  drive 
controller,  135  watt  power  supply,  keyboard,  clock-calendar 
with  battery  backup  and  hardware  reset  circuit. 


Monographics  Video-High  resolution  (750  X 350)amber 
monochrome  monitor  with  1 2"  display  screen,  monochrome 
graphics  card  with  parallel  port. 


Printer*  Epson  LX-800  has  the  quality  and  software  compatibility 
you  expect  from  Epson,  plus  draft  (150-180  CPS)  or  Near  Letter 
Quality  printing,  multiple  typestyles.  Epson  CharacterGraphics 
set,  dot  graphics  capability  and  tractor/friction  paper  feed. 

Software-Professional  Zen  Software,  a totally  integrated 
software  package.  Zen  Word  supports  multiple  type  styles  and 
over  50  printer  types  and  features  mall  merge  and  spelling 
checker.  Lightening-fast  Zen  Calc  provides  45  statistical  and 
mathematical  functions.  Zen  Link  supports  ANSI-X  and  VT-1(X). 
You  can  cut  and  paste  between  ail  Zen  modules.  MS-DOS  3.21 
and  GW  BASIC  also  are  Included,  and  software  comes  with 
completedocumentatlon. 


Acessories-200  sheets  continuous-form  paper,  printer  cable, 
and  lOblankdiskettes. 


Career  Starter  Kit  EGA 


14"  EGA  high  resolution  color  monitor  and  enhanced  graphics 
adapter  card. 


Only 


$1195 


IBM  & AT  ere  registered  tredemerKsof  Intemetlonel  Business  MechlnesCorp. 


MS  Is  a t radmark  of  M IcroSoft . 


Call  Toll  Free: 
800-531-5475 

InTSiasCsH 
800527  3125  512-250-5541 


CompuPcIcI 

"Personal  Computer  Products"^ 


TheStandard  Solution! 


CO/YIPUPICIC)  forlBM®  PC’s  STANDAHE 

^jPersono^omputer^^Produc^  and  Compatibles  BRAND  PRODUCTS 


STANDAhLK=  MonoGraphics  Video 


STANCVNRIE  EGA  Video 


MonoGraphics  Card  * 
Text  Mode  80  Col.  x 25 
Characters,  Graphics 
Mode  720  X 348  Pixels 
Parallel  Port 


Samsung 
12”  Flat  Screen 
Wl!hTilt& 
Swivel  Base 


$109 


Mono  Combo 


Monographics  CQ 
cardand  Monitor'*'  I ww 


■ 


EGA  Card 
640  X 350  Pixels. 
2S6K  Display  RAM . 


$169 


EGA  Monitor 
14”.  High 
Resolution 


EGA Combo 


EGAcard 
and  Monitor . . 


SrANDAFO^  ColorVideo 


STANCARtE  MFC 


ColorCard 
w/Parallel  Port . 


^70  ColorMonitor  ^OOC 
^ CGA monitor...  ^0^0 


CGA Combo 


Colorcard  ^070 
and  Monitor vOf  w 


MFC 

384KB  RAM.  Parallel  Port.  Clock/Calendar, 
Game  Port.  Serial  Port,  and  Software  for 
PC  or  Compatible 


$125 


Charge  Card  286  I Power  Supply  | Internal  Modems  | External  Modem 


CHAKSE  CAKD^2MB 


Intel  80286  Processing 


Power  For 
The  PC 


150  Watt 
UUCSA  Listed. 


$69 


1200Baud  I 

Standard  Brand $o9 

1200  BaudEverex. . $129 
2400  Baud  Everex. . $199 


1200  Baud 
Fully  Compatible 


$119 


I/O  Cards 


ATI/0 

Serial  & Parallel  Port . . ^00 
PC  I/O 

Also  has  a Clock/  CAO 
Calendar  & Game  Port 


AT-MFC 


Mulitunction  Card  tor  A 7* 


Memory  Cards  I Keyboards 


UpTo1.5MB 
Memory  Expansion. 

Serial  & Parallel  Port  a ^ a n 
forlBMA'P’  ..w/OK^lwy 


MEM-576  w/OK  . . $39 


EMSPCw/OK $109 

EMSATw/OK..  . $129 


For  The  IBM*  PC  or  XT 


1 ^1^  i 


101'Key  Enhanced. . $89 

5151- $69 

AT  style $69 


No  Charge  for  UPS  Ground 
Shipping  NoSurchameFor 
MasterCard  or  VISA . Fortune  1000 
Purchase  Orders  Welcome 
Warranty  Worh  Requires  Proof 
Ol-Purchase  And  Return 
Aulhorizalion  Number. 

Hercules  and  Hayes  are  trademarks 
oMheir  respective  companies. 


Call  Toll  Free: 
800-531-5475 
S E3 


12303-G  Technology  Blvd.  Austin. TX  78727 


TechSupport  tnTexasCall 

800-S27-3125  S12-250-SS41 


• Easy  Installation 

• Unattended  Backups 

• ImageOrFlle-By-File  Backups 

• Rugged  Tape  Cartidges 

• MultIpleTapes  For  Unlimited  Backups 

20MB  Internal  (for  PC’s) $58(i 

60MB  Internal  (for  AT's) $757 

60MB  External(forAT's) $849 


NEC  Multisync 
Monitor 

Adjusts  horizontal 
frequency,  up  to800x560 
resolution,  supports  TTL 
and  analog  inputs.  1 3” 
display. 

$599 


ORCHID 

TinyTurbo286 

> Uses  80286  Processor 

• Keeps  8088  In  System 

• Processor  Selectable  To 
Insure100%  Compatibility 

• Optional  80287  Numeric 
Processor 

$379 


360KB 

Floppy  Drives 


360KB  Floppy 
for  PC’s 

Black  Faceplate. . 

360KB  Floppy 
for  AT’s 

Gray  Faceplate. . . 


$99 


$109 


FlashCards 

20MB  & 30MB 
Hard  Cards 


MAGAZINE 


Editor’s  Choice 

PCMae>2><'*Vol  S-3 

• Western  Digital  Controiler 

• Boots  From  FiashCard 

• One  Year  Warranty 

• Instaiis  in  Minutes 

• Shock  Mounted 

• 3Vi”  Hard  Disk 

FlashCard-20 $399 

FlashCard-30 $479 


Video  7 


Vega  EGA  Deluxe 

Compatiblewith  IBM  EGA. 
256KB  of  display  RAM.. . . $369 


EPSON 

LQ-800 $499 

LQ-1000 $669 

FX-286 $499 

FX-86e $369 

OKIDATA 


192+  . 
193+  . 


. S365 
$549 


/IST 

SixPakPIUS  384KB  RAM, 
Serial.  Parallel  Port, 
Clock/Calendar ^ i ^5) 

AST  Advantage  i28K.t.jQQ 

Serial  & Parallel  Port . . . 

AST  Rampage  256K 
ForThelBMPC 


$259 


8087-3 .Tf.. 

...  $129 

8087-2 

....$159 

80287-6(6MHz) 

$219 

80287-8  (8MHz) 

$269 

Above  Board/AT. . . . 

$399 

Memory  Chips 

64K  150ns 

$9 

256K  150ns 

$29 

256K  120n8 

$35 

At  CompuAdd  Our  Fine  Print  is  in  Your  Favor 

We  offer  the  best  service  and  support  available  in  the  mail  order  «r>dustrY.  so  you  can  purchase  with  confidence; 

• FREE  ooe-year  warranty  • FREE  30day  money-back  guarantee  • FREEUPSgroufKJshippingjnthecontioentai 

• FREEoneyearottechnicaiphonesupoon  • FREEcreditcardordenr>g— nosurcharge  Ur>itedStales(doeanotincludeAlaska) 

We  accept  MasterCard,  VISA,  money  orders,  certified  checks,  personal  checks  (please  allow  10  days  for  processing).  COOs  ($50  minimum  order).  1 
company  and  institutional  purchase  orders,  and  wire  transfers. 

AH  return  items  must  be  accompanied  by  a Return  Authorization  number,  call  our  technical  support/customer  sennce  department  Pnces  are 
subject  to  change  Texas  residents  please  add  7* *4  % sales  tax.  Canadian  residents  add  duty  tax. 

Corporateand  Institutional  Accounts 

We  are  dedicated  to  providing  the  professional  service  you  require  to  keep  your  business  running  smoothly  We  accept  purchase  orders  on  a Net 
Terms  basts  with  a minimum  purchase  of  $50.  We  provide  a full-time  technical  staff  to  answer  your  Questions  and  make  fast  repairs  if  needed-  Cell 
us  today  We  Make  Your  Job  Easter 

CompuAdd  IS  an  established  leader  in  the  computer  ir>dustry— We  off  er  superior,  pnces.  products,  customer  support.  ar>d  service! 


Call  Toll  Free: 

800531-5475 


Since  1982 


■ PROJECT  MANAGEMENT  SOFTWARE 


green  and  red  with  a black  background. 
The  task  boxes  can  have  so  much  informa- 
tion in  them  that  you  end  up  with  only  one 
box  per  screen  and,  therefore,  no  chart  at 
all.  You  can  restrict  the  information  to  just 
the  activity  IDs,  which  improves  matters 
by  letting  you  see  six,  eight,  maybe  even 
ten  boxes  at  once.  But  this  is  still  a small 
number  and  you  have  to  have  a printed  list 
of  the  descriptions  to  make  sense  of  the 
IDs.  The  Time-Scaled  Network  chart  is 
also  problematic.  The  printouts  and,  of 
course,  the  plots  of  the  graphics  are  much 
sharper  and  clearer,  so  if  you  like  the 
graphic  views  of  a project,  you’ll  probably 
want  to  use  the  printed  charts  more  than  the 
on-screen  ones.  But  given  this  drawback, 
the  reporting  facilities  in  this  program  are 
almost  unparalleled. 

SuperProject  Plus 

SuperProject  Plus  is  an  extremely  good 
program  with  enough  capability  to  make  it 
at  any  level  of  project  management.  But, 
recognizing  that  not  every  user  will  want  to 
start  right  in  using  all  this  functionality. 
Computer  Associates  has  let  the  user  deter- 
mine the  level  at  which  the  product  will  op- 
erate— beginner,  intermediate,  and  ex- 
pert. Plus  you  can  customize  any  one  of 
these  levels.  The  one  weakness  in  the  pro- 
gram is  its  repotting  facilities.  (But  see  the 
editor's  note  at  the  end  of  this  review.) 

The  program  costs  $495  and  comes  set 
for  the  beginner  mode,  which  lets  you  do 
very  basic  project  planning  and  schedul- 


F A C T 


FILE 


SuperProject  Plus 
Computer  Associates 
2l95Foitunc  Dr. 

San  Jose.  CA  95 131 
(408)432-1727 
List  Price:  S495 
Requires:  320K  RAM. 
two  disk  drives.  DOS  2.0 


or  later. 

In  Short:  SuperProject  Plus  offers  excep- 
tional liexibility — you  customize  it  to  fit  your 
level  of  expeitise.  A new  relea.se  addresses 
many  of  the  problems  in  the  reviewed  ver- 
.sion.  Not  copy  protected. 

OnCLE  wo  ON  READER  SERVICE  CARO 
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■ Non  Criticol  SMIlastena^Roat/Delay  QFInbh  Delay  BUnassIgned 
|CHticol  « S^rlt  Fin  DaHQi  BCHt  Unoesign 

SuperProject  Plus’s  Gantt  chart features  a background  of  dots  that  can  be  disabled  if  it  seems 
annoying.  Unfortunately,  most  planning  must  be  completed  in  the  PERT  chart  and  then  transferred 
over,  making  planning  with  the  Gantt  chart  rather  slow. 


ing.  The  more-powerful  features,  such  as 
linked  projects,  automatic  resource  level- 
ing, and  some  costing  options,  are  unavail- 
able in  this  mode.  Other  limitations:  recal- 
culation is  automatic;  you  have  to  confum 
to  quit  or  to  delete  items;  you  don't  get  a 
second,  or  planned,  Gantt  chart;  it  won’t 
show  overtime;  and  you  can’t  enter  “must 
dates’’  on  the  PERT  chart. 

In  the  expert  mode,  the  other  operation- 
al extreme,  all  of  the  program’s  multifari- 
ous options  are  at  your  disposal.  The  ex- 
pert and  intermediate  modes  also  operate 
faster  when  you’re  making  selections  from 
the  program  menus  because  you  don’t 
have  to  press  the  Return  key  to  initiate  an 
operation.  As  soon  as  you’ve  made  a menu 
selection  and  let  go  of  the  pull-down  key, 
F9,  the  operation  is  done. 

You  aren’t  forced  to  pick  one  of  the 
mode  flavors.  Starting  out  as  a beginner  or 
expert,  you  can  go  into  the  Preferences 
screen  and  alter  it  to  suit  your  own  style. 
This  screen  lets  you  set  most  of  the  basic 
editing,  formatting,  and  feature  options.  In 
all  there  are  36  choices . The  program  oper- 
ates in  the  same  manner  regardless  of  the 


mode  you’re  in.  It  uses  pull-down  menus 
hidden  under  a bar  at  the  top  of  the  screen. 
However,  the  program  can  also  be  operat- 
ed by  keyboard  commands,  making  it  pos- 
sible to  ignore  the  menus.  A command  list- 
ing is  available  through  on-screen  help  or 
in  Appendix  G of  the  manual. 

ITie  commands  are  generally  combina- 
tions of  two  or  three  keys  prefixed  by  the 
Alt,  Ctrl,  or  Shift  key.  The  prefix  could  be 
followed  by  another  prefix  key  and/or  a 
letter,  number,  or  function  key.  The  com- 
mands are  even  more  extensive  than  the 
menu  selections.  For  example,  Alt-K 
brings  up  the  previous  project,  Alt-A  saves 
all  projects,  and  neither  of  these  functions 
can  be  initiated  through  a menu  selection. 

The  best  approach  to  using  the  com- 
mand keys  is  to  memorize  the  ones  you  use 
often,  because  they  will  save  you  a lot  of 
time.  But  otherwise,  the  commands  are 
difficult  to  remember,  and  selecting  opera- 
tions from  the  menus  is  much  easier. 

PERT-ORIENTED  SuperProject  Plus 
is  oriented  toward  the  PERT  chart.  This  is 
the  fust  screen  (naturally  it’s  blank)  that 
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appears  after  you  start  up  the  program.  To 
start  entering  activities  to  a project,  you 
call  up  a task  box  with  the  menu  selection 
“Create  Task”  on  the  PERT  Chart  menu, 
or  use  the  Ctrl-C  (or  Ctrl-F3)  command 
combo. 

In  the  middle  of  the  screen  a small  box 
appears.  This  box,  small  as  it  is,  carries  a 
lot  of  information  about  a task.  It  has  the 
task  number,  its  name,  the  first  or  primary 
resource,  the  duration,  and  start  and  end 
dates.  There  are  default  entries  for  some  of 
these  fields,  but  as  soon  as  you  start  typ- 
ing, these  fields  are  erased  and  overwrit- 
ten. Task  names  can  be  16  characters  long. 
Task  durations  can  be  in  hours  or 
days — this  program  will  not  allow  for  du- 
rations in  minutes. 

As  you  enter  tasks  you  have  to  link 
them,  or  they  remain  stacked  one  on  top  of 
the  other  and  only  the  last  task  is  visible  on 
the  screen  as  the  top  of  the  stack.  You  can 
move  the  tasks  around  to  make  them  visi- 
ble, but  linking  will  automatically  spread 
them  out  on  the  screen  as  it  shows  how 
they  relate  to  each  other  with  a line  of  dots 
or  diamonds.  You  can  link  one  task  to  as 
many  others  as  you  need  to,  and  you  can 
also  indicate  lead  and  lag  time  from  either 
the  start  or  finish  dates  of  the  linked  tasks. 

On  the  PERT  chart,  critical  tasks  are 
linked  by  red  diamonds  and  noncritical 
tasks  by  blue  dots.  The  program  doesn’t 
draw  diagonal  lines,  so  the  connections  are 
made  by  tracing  a series  of  dots  up  and 
down  and  then  graduating  them  from  left 
to  right.  This  makes  for  openwork  connec- 
tions that  can  get  confusing  when  there  are 
several  links  in  and  out  of  one  task. 

As  in  most  of  the  other  programs,  the 
PERT  chart  can  only  show  between  four 
and  six  tasks  at  once.  This  makes  it  very 
hard  to  grasp  much  of  the  project  and  limits 
the  PERT’s  effectiveness.  It’s  a common 
failing  that  Computer  Associates  hasn’t 
helped  to  overcome.  The  Gantt  chart  is  a 
much  better  view  of  a project.  The  symbol 
differentiation  is  clear  and  makes  the  chart 
a quick  read.  Critical  tasks  are  in  red,  non- 
critical tasks  in  blue — plus  they  are  shaded 
differently.  Free  float  is  indicated  with  yel- 
low arrows  following  the  task  bar;  green 
arrows  in  front  of  a task  indicate  a delay  in 
the  task. 

When  you  are  in  the  Gantt  chart, 
though,  you  can’t  add  a task  unless  you  go 


to  the  PERT  chart  or  the  Task  Detail 
screen.  Then  to  get  back  to  the  Gantt  chart 
you  have  to  know  the  keyboard  command 
or  use  the  menus — there’s  no  toggle 
switch.  This  makes  planning  in  the  Gantt 
chart  slower  than  it  should  be.  In  both  the 
PERT  and  Gantt  charts  you  can  expand  or 
contract  the  views.  The  PERT  chart  has 
four  view  sizes.  If  you  are  in  the  broadest 
view — which  will  show  even  a large  pro- 
ject in  full — the  connecting  lines  become 
just  single  dots,  so  when  there  are  a lot  of 
dependencies  it’s  hard  to  read  and  fairly 
useless.  But  the  next  broadest  view  still 
gives  you  a good  sense  of  the  whole  pro- 
ject— unless  it’s  extremely  large — and 
preserves  a better  sense  of  the  linkages. 
Many  programs  don’t  do  this  well. 

FLEXIBLE  CALENDARS  The  flexibili- 
ty of  this  program  when  it  comes  to  calen- 
dars is  truly  special.  Not  only  can  you  set 
work  hours  in  the  project  calendar  for  any 
time  of  day,  but  you  can  also  specify  long 
or  short  workdays.  In  addition  to  the  pro- 
ject calendar,  every  resource  has  a cden- 
dar — so  it’s  easy  to  be  extremely  precise 
with  the  hours  resources  that  are  available. 
These  resource  calendars  are  used  by  the 
program  when  it  goes  through  its  automat- 
ic resource  leveling  routines. 

SuperProject  Plus  lets  you  work  with 
an  unlimited  number  of  tasks  and  re- 
sources. There  ate  good  subproject  and  su- 
perproject facilities — except  that  resource 
leveling  will  not  work  across  subproject 
levels. 

There  ate  several  other  missing  pieces 
to  this  program,  unfortunate  lapses  in  what 
is  otherwise  an  excellent  product.  There  is 
no  resource  histogram,  so  you  can’t  get  a 
graphic  display  of  how  a resource  is  being 
utilized.  The  only  way  to  know  if  a re- 
source is  being  overuski  is  if  the  task  ID 
number  is  flashing.  Then  you  have  to  fig- 
ure out  if  it’s  the  resource  that  is  causing 
the  blinking  or  a task  delay.  But  you  can 
print  out  a resource  utilization  report, 
which  will  tell  you  the  conflicts.  Another 
problem  is  the  lack  of  import  facilities. 
You  can  export  files  in  various  program 
formats — like  1-2-3  and  dBase — but  you 
can’t  import  files. 

The  major  drawback  to  the  program  is 
its  reports.  Of  course  you  can  print  any 
screen,  but  this  is  a bad  approach  to  report- 


ing. There  are  only  three  canned  report  op- 
tions: a resource  summary,  task  sununary, 
and  resource  assignment.  You  can  cus- 
tomize these  somewhat,  but  not  a great 
deal.  Missing  are  an  eamed-value  report,  a 
cost-reference  report,  an  exceptions  re- 
port, and  others.  But  the  program  is  other- 
wise a very  good  contender  in  the  project 
management  arena.  [A  new  version  o/ Su- 
perProject Plus  due  out  this  month  corrects 
several  of  the  shortcomings  in  the  version 
reviewed  here. — Ed.  ] 

Time  Line 

Time  Line  is  a versatile,  powerful  program 
with  few  failings.  It  is  also  relatively  easy 
to  learn  and  use  and,  at  $495,  relatively  in- 
expensive. It’s  an  effective  tool  for  both 
professionals  and  newcomers  to  project 
management.  The  program  is  particularly 
good  at  giving  you  tools  to  view  and  ana- 
lyze a project  while  it’s  in  progress. 

The  first  clue  to  how  well-rounded  this 
program  is  comes  when  you  start  the  on- 
screen tutorial.  There  are  seven  lessons 
that  take  you  through  building  a project  en- 
vironment, entering  tasks,  assigning  re- 
sources, managing  a schedule’s  progress, 
and  so  on.  The  lessons  are  well  organized 
and  illustrate  the  major  features  of  the  pro- 
gram. In  addition,  there  is  a “fast  track” 
lesson  designed  for  people  already  familiar 
with  project  management.  That  lesson  re- 
views Time  Line's  features  in  one  30-min- 
ute  sweep  through  the  program. 


Time  Line 

Breakthrough  Software 
505-B  San  Marin  Dr. 
Novato.  CA  94945 
(415)898.1919 
List  Price:  S495;  Time 
UneGraphics.  $195. 
Requires:  2S6K.  two 
disk  drives,  DOS  2.0  ot  later. 

In  Short:  It  would  be  difTicult  to  find  a better 
cosi/performance  deal  than  Time  Une.  The 
program  has  very  good  filtering  and  sorting 
features  and  an  information-packed  Cluntt 
chan  that  is  also  visually  appealing.  Not  copy 
protected. 
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INTRODUCING  A 
FOR  TOUR  HAyES 


THINKING  CAP 
KfCDEM. 


Leave  it  to  Hayes  to  do  the  unthinkable. 

To  make  obsolescence  a thing  of  the  past. 

Introducing  the  Hayes  V-series  Modem 
Enhancer.^"  Designed  to  raise  the  standards 
of  your  Hayes  Smartmodem  1200”  and 
Smartmodem  2400”  external  modems  to 
the  highest  of  all:  Hayes  V-series  technology. 

Consider  the  benefits  of  adaptive  data  com- 
pression. This  feature  enables  you  to  virtual- 
ly double  your  modem's  throughput.  So  a 
1200  bps  modem  can  achieve  2400  bps  and 
a 2400  bps  modem  can  achieve  4800  bps. 

Plus,  the  Hayes  V-series  Modem  Enhancer 
provides  your  modem  with  the  most 
advanced  point-to-point  error  control.  For 
information  that  not  only  gets  there  faster, 
but  gets  there  reliably 

The  Hayes  V-series  Modem  Enhancer  also 
offers  automatic  feature  negotiation,  a self- 
operating  capability  that  selects  the  optimum 
common  feature  set  with  any  Hayes  modem 
for  the  most  efficient  transmission  at  the 
highest  shared  speed. 

And  soon  these  features  can  be  further 
enhanced  with  an  X.25  PAD  option  to 
accommodate  the  network  environments  of 
the  future.  Which  means  you  get  the  best  of 
both  worlds:  the  ultimate  in  communications 
today  as  well  as  the  path  toward  the  com- 
munications standards  of  tomorrow. 

The  Hayes  V-series  Modem  Enhancer 
runs  with  either  Hayes  Smartcom  IP  ver- 
sion 3.0  or  our  new  Smartcom  III  ” software. 
Contact  Hayes  regarding  our  software 
upgrade  policy. 

Now  that  you  know  what  a Hayes 
V-series  Modem  Enhancer  can  do  for  a 
modem  just  think  what  it  can  do  for  you. 

The  Hayes  V-series  Modem  Enhancer  is 
available  only  through  your  Hayes  Advanced 
Systems  Dealer  Call  800-635-1^5  for  the 
one  nearest  you. 

Hayes  Microcomputer  Products.  Inc. 

PO.  Box  105203. 

Atlanta.  GA  30348. 


Hayes. 
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Time  Line'j  PERT  chart  is  difficult  to  read  because  tasks  are  strung  out  along  a long  horizontal 
axis,  making  it  hard  to  get  a complete  picture.  In  addition,  the  connecting  lines  are  greatly 
overshadowed  by  the  boxes,  adding  to  the  confusion. 


Learning  Time  Line  is  made  easier  still 
by  the  manual  and  by  on-line,  context-sen- 
sitive help.  The  manual  is  chock  full  of  in- 
formation— almost  too  much  information. 
In  the  margins  of  the  pages  are  useful 
“hints,”  “cautions,”  and  “notes”  that 
make  the  manual  a real  learning  aid,  not 
just  a feature  guide.  Some  of  the  informa- 
tional tidbits  relate  to  operations  in  the  pro- 
gram and  some  relate  to  the  project  man- 
agement process. 

But  the  manual  is  fairly  dense  with  text 
and  could  be  improved  in  places  by  a few 
more  illustrations  of  screens.  Also,  a few 
of  the  operations  are  not  explained  thor- 
oughly enough.  For  example,  setting  mul- 
tiple dependencies  is  not  explained  at  all  in 
the  manual,  although  it  is  quite  easy  to  do. 
Breakthrough  Software  is  aware  of  some 
of  these  problems  and  is  in  the  process  of 
redoing  the  manual. 

The  on-screen  help  is  particularly  good. 
The  explanations  are  linked  to  the  place 
you’re  at  in  the  program,  and  it  will  stay  on 
the  screen  while  you  finish  the  operation 
with  which  you  needed  help. 

One  of  the  fust  things  you  do  in  Time 


Line  is  to  set  up  the  calendar.  Time  Line  al- 
lows you  to  set  any  and  all  hours  of  the  day 
and  night  as  work  time.  In  fact,  you  can  be 
extremely  precise,  setting  time  calcula- 
tions to  a scale  as  fine  as  I minute,  S min- 
utes, 10  minutes,  15  minutes,  a half-hour, 
and  an  hour.  If  you  use  the  1 -minute  time 
scale,  the  calendar  can't  run  for  more  than 
6 months;  if  you  use  the  I -hour  scale  it  will 
mn  for  20  years. 

From  the  calendar  you  move  right  into 
the  Gantt  chart.  The  Gantt  chart  carries  a 
lot  of  information  and  will  hold  19  tasks 
and  events  at  once  on  the  screen.  Critical 
tasks  will  show  on  the  screen  as  highlight- 
ed bars — but  only  if  you’ve  indicated  that 
the  program  should  show  them  by  using 
the  filter  option.  If  you  don’t  have  the  chart 
filtered  in  this  way,  critical  task  bars  are  in- 
distinguishable from  noncritical  ones. 
However,  there  is  a status  column  just  to 
the  left  of  the  date  line  in  the  chart  where 
critical  tasks  are  indicated  with  the  letterC. 

FILTERING  TASKS  The  filter  feature  is 
one  of  the  best  tools  In  the  program.  With  it 
you  can  highlight  tasks  in  any  number  of 


ways — by  criticality,  resources,  date 
range,  or  special  key  words  in  the  note  sec- 
tion of  the  task  form.  Besides  highlighting 
the  tasks  that  fit  the  filtering  criteria,  you 
can  hide  from  view  all  tasks  that  don’t  fit. 
So,  you  can  temporarily  create  a GanU 
chart  with  just  critical  tasks  that  share  a 
particular  resource  during  a specific  date 
range.  This  feature  is  extremely  useful 
when  you  are  analyzing  projects  to  identify 
potential  problems. 

You  can  even  select  a group  of  tasks  to 
be  filtered  and  highlighted.  Then,  you  can 
hide  the  tasks  that  don’t  fit  the  criteria.  You 
can  see  these  on  the  Gantt  chart  or  print 
them  out  in  a report.  Filtering  allows  you 
to  look  at  tasks  that  you  feel  need  special 
attention.  It  is  extremely  useful  in  manag- 
ing a project. 

Filtering  tasks  leaves  them  in  their 
proper  time  sequence  on  the  Gantt  chart. 
But  you  can  also  sort  tasks,  which  rear- 
ranges their  sequence  to  fit  the  sort  criteria 
(such  as  ascending  alphabetical  order). 

The  Gantt  chart  in  Time  Line  has  more 
information  in  it  than  almost  any  similar 
chart  in  other  project  management  pro- 
grams. The  status  column  shows  partial 
dependencies  and  resource  conflicts. 
There  is  also  a resource  column  (just  to  the 
left  of  the  status  column)  that  shows  the 
names  of  resources  assigned  to  a task.  If 
just  initials  are  used,  up  to  two  or  three  re- 
sources will  be  indicated.  If  more  re- 
sources are  assigned  to  a task  than  can  fit  in 
the  column,  there  will  be  a plus  sign  to  in- 
dicate it.  The  graphic  portion  of  the  bar 
chart  shows  both  negative  slack  and  posi- 
tive slack.  It  also  shows  the  fixed  tasks  that 
have  been  rescheduled  because  of  time 
conflict  and  the  tasks  that  have  begun. 

The  chart  would  be  even  better  if  there 
were  a graphic  way  to  see  completed  tasks. 
But  the  only  way  to  see  this  in  the  Gantt 
chart  is  to  check  the  status  column . It  regis- 
ters a D if  the  task  is  done. 

The  other  major  graphic  view  of  a pro- 
ject, the  PERT  chart,  is  very  difficult  to 
read  in  Time  Line.  The  activity  boxes 
aren’t  positioned  on  both  a horizontal  and 
vertical  axis.  Instead,  they  are  strung  out 
across  the  screen  in  one  long  horizontal 
line.  This  obscures  the  visual  clues  to  ac- 
tivity relationships.  To  make  matters 
worse,  the  lines  drawn  from  the  tr^s  and 
bottoms  of  the  boxes  in  a dizzying  profii- 
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>Case  History  #18048 


FREE  SELF-RUNNING  DATAFLEX  DEMO 
(PC-DOS/MS-DOS  ONLY) 


PCMAG929 

Find  out  more  about  DataFlex’s  ease  of  use  and  programming  power. 

Mail  this  coupon  today  for  your  free  self-running  demonstration  diskettes. 

Name 

Company 

Address 


ORCUE  375  ON  READER  SERVICE  CARD 


State. 


Phone ( 


How  many  computer  systems  are  in  use  at  your  company?  

Do  you  use  a Local  Area  Network  or  Multi-User  computer?  

Data  Access  Corporation.  14000  S.W.  119  Avenue.  Miami,  Florida  33186 


For  more  information  call  from  your  modem  1-800-444-8080 
1 300-1200  baud.  8 bit.  no  parity  1 stop  bit ) and  enter  the  access 
fiide  FLEX  16  when  prompted, 


1 ata  Access  Corporation 
J 1000  S.W.  119th  Avenue 
1 [iami,  Florida  33186 
I 05)238-0012 

I ELEX;  469021  Data  Access  Cl 
> YX:  (305)  238-0017 
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sion  have  no  directional  arrows  to  make 
reading  the  PERT  chart  easier,  and  the 
boxes  themselves  pop  out  at  you  so  strong- 
ly that  they  detract  from  the  effort  to  follow 
the  lines. 

There  are  other  problems  with  the 
PERT  chart  as  well.  Only  about  a half  doz- 
en or  so  activity  boxes  can  appear  on  the 
screen  at  once,  forcing  you  to  scroll  right 
and  left  to  keep  checking  the  flow  of  activi- 

■ If  its  automatic  resource 
leveling  feature  is  turned 
on,  Time  Line  will 
reschedule  tasks  on  its 
own  to  resolve  resource 
conflicts. 


ties.  And  there  is  no  way  to  zoom  the 
PERT  chart  or  reduce  it  in  size  to  fit  more 
of  it  on  the  screen  at  once.  You  can,  how- 
ever, focus  attention  on  one  task  before 
you  enter  the  PERT  chart,  filter  out  tasks 
that  are  not  dependent,  and  then  view  that 
in  a PERT  format.  This  is  perhaps  the  only 
useful  way  to  use  the  PERT  chart  because 
the  less  complicated  views  that  result  are 
much  easier  to  read. 

BUILT-EN  TICKLER  One  of  the  hardest 
things  to  do  when  working  with  a project 
management  program  is  to  keep  every- 
thing up  to  date.  You  don’t  get  a manage- 
ment edge  if  the  project  isn’t  current.  This 
discipline  is  harder  than  it  might  seem  at 
first.  Time  Line  has  an  excellent  tickler  fea- 
ture to  help  with  this  problem.  It’s  called 
the  “alarm  clock.”  If  you  turn  it  on,  and 
leave  it  on  when  you  load  a project  with 
tasks  that  need  to  be  updated,  the  system 
will  beep  and  display  a message  at  the  top 
of  the  screen.  A typical  message  might 
read:  “Task  1 should  be  done  now,”  or 
“Predict  Task  2 late.”  In  the  case  of  the 
first  message  there  would  be  a response 
line  under  the  message,  saying,  “Should  I 
mark  it  as  done:  Edit,  Yes,  Off,  No.” 

Another  nice  management  feature  in 


Time  Line  is  one  that  is  becoming  more 
and  more  common  in  project  management 
packages:  automatic  resource  leveling.  If 
this  feature  is  turned  on.  Time  Line  will  re- 
schedule tasks  on  its  own  to  resolve  re- 
source conflicts.  However,  this  can  take  a 
long  time,  and  it  is  recommended  that  you 
attempt  to  resolve  problems  manually  be- 
fore turning  the  automatic  feature  loose. 
Time  Line  alerts  you  to  resource  conflicts 
with  an  R in  the  status  column  of  a task. 
Then  if  you  look  at  the  task  form  there  will 
be  an  arrow  before  the  resource  or  re- 
sources that  ate  causing  the  problem.  Then 
you  can  look  at  a resource  histogram  to  ex- 
plore the  problem  further. 

The  reporting  features  in  Time  Line  are 
fairly  standard.  There  are  1 2 basic  reports, 
not  all  of  which  can  be  customized.  The 
ones  you  can  customize  with  filtering  or 
selecting  routines  give  the  program  some 
flexibility.  Plus  you  can  always  select  any 
resource  or  group  of  resources  for  a report. 
One  missing  report  type  that  would  be  very 
nice  to  have  is  a planned  versus  actual 
Gantt  chart.  You  can  print  a comparison 
report,  but  it’s  not  graphic. 

Time  Line  is  one  of  the  easier  project 
management  programs  to  use.  One  reason 
for  this  is  that  you’re  not  tied  down  to  any 
particular  approach  to  building  a project. 
You  can  jump  around  from  tasks  to  re- 
source and  back  as  you  choose.  This 
makes  it  one  of  those  rare  programs  that  is 
easy  to  learn  and  use,  full  featured,  and  in- 
expensive. It’s  a hard  combination  to  beat, 
so  anybody  looking  to  buy  a project  man- 
agement program  ought  to  take  a good 
hard  look  at  Time  Line. 

Viewpoint 

Few  programs  combine  power  and  friend- 
liness successfully.  ViewPoint  is  one  that 
does.  The  price  paid  for  this  unusual  bal- 
ancing act  is  loss  of  speed  in  calculations 
and,  to  some  extent,  even  in  the  screen  re- 
sponsiveness. This  can  be  bothersome  if 
you  are  doing  a lot  of  what-if  analysis.  But 
if  you’re  willing  to  put  up  with  some  wait 
time  during  recalculations,  this  program 
gives  you  an  excellent  set  of  project  man- 
agement tools. 

Viewpoint  uses  almost  every  interface 
technique  possible  in  its  quest  for  friendli- 
ness. TTiere  are  pull-down  menus  and  pop- 
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_ Viewpoint 

w p Compuler  Aided 

Management 
24  Professional  Center 
Pkwy. 

San  Rafael.  CA  94903 
(415)472-5120 

I List  Price;  SI. 995;  $995 

for  View  point  Graphics. 

Requires:  512K  RAM,  hanJ  disk  with  at 
least  2 Mbytes  of  available  space,  DOS  2.0  or 
later. 

In  Short:  Viewpoint  is  an  excellent  pmgram 
with  no  Iimitaiion.s  on  the  size  of  [Mtijecis  or 
the  amount  of  resources  you  can  assign  to 
tasks.  The  reponing  features  are  as  flexible  as 
you  w ant  if  you're  willing  to  learn  a mini 
command  language.  Not  copy  protected. 
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up  forms;  you  can  use  a mouse,  commands 
issued  by  function  keys  or  Alt-key  combi- 
nations; and  there’s  even  a mini  program- 
ming language  you  can  use  to  create  cus- 
tom reports  and  macros.  To  support  this 
interface  richness.  Computer  Aided  Man- 
agement provides  a two-disk,  interactive 
tutorial,  a quick  reference  guide,  and  a 
function-key  overlay. 

The  manual  is  well  laid  out  and  in- 
dexed, although  the  pages  are  somewhat 
dense  with  print  and  the  feature  discus- 
sions can  be  hard  to  get  into. 

INTERFACE  SUPPORTS  Once  you’re 
into  the  program,  there  are  other  supports 
for  the  interface.  You  can  seek  out  on- 
screen help  at  any  place  in  the  program. 
The  help  is  context  sensitive,  so  it  covers 
virtually  every  field  or  position  on  the 
screen  but  displays  just  the  information 
you  need  to  figure  out  what  to  do  next. 

In  addition  to  help,  there  is  a message 
window  at  the  top  of  the  screen  that  is  al- 
ways visible  and  instructive.  Beneath  a ti- 
tle that  indicates  the  function  you  are  per- 
forming, there  appear  two-line  notes  that 
tell  you  what  you  can  do  next.  For  exam- 
ple, when  you  are  in  the  Network  Edit 
function,  the  message  reads:  ‘ ‘Point  to  edit 
an  activity  or  add  a new  one.  Connect  to 
create  a connection . ’ ’ The  messages  aren’t 
exactly  catchy,  but  they  help  you  get  your 
bearings  when  you’re  feeling  a little  lost. 
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Atlast, 

real  rnainf mrne-based  CAD 
power  at  a PC  price 


Introducing 
MICRO  CADAM 
CORNERSTONE 


Now  you  can  have  mainframe  CAD 
power  on  your  IBM*  PS/2:  PC/AT*  or 
compatible-for  just  $2,995: 

If  that  sounds  amazing,  it  is.  Especially 
when  you  compare  MICRO  CADAM  CORNER- 
STONE to  mn-of-the-mill  PC  CAD  systems. 

Use  it  to  create  compla  orthographic 
drawings,  then  make  automatic  isometric  projec- 
tions with  mathematical  accuracy.  It  is  a serious 
design  tool,  made  to  order  for  solving  multi- 
dimensional problems,  and  solving  them  fest. 


It  employs  the  friendly  CADAM  user 
interface,  frimous  throughout  the  industry  for 
being  easy  to  learn  and  use-even  if  you've 
never  worked  with  a CAD  system  before.^ 
can  make  drawings  quickly  and  naturally,  a 
feature  you’ll  appreciate  if  you’ve  ever  strug- 
gled with  an  older  PC-based  drafting  system. 

MICRO  CADAM  CORNERSTONE  is 
upwardly  compatible  with  the  whole  CADAM 
fmiily  of  CAD/CAM/CAE  solutions,  working 
today  on  more  than  25,000  CADAM  termir^ 
and  used  by  over  100,000  design  and  manu- 
facturing professionals  woridt^.  And  it 
features  .DXF  neutral  files,  so  you  can 
exchange  data  with  other  PC-based  systems. 

Everything  you  need  is  indudri:  three- 
button  optical  mouse,  comprehensive  user 
guide  your  own  self-training  course— and  60 
days  of  free  dial-up  support  from  CADAM. 
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So  if  you  want  mainframe  power  with 
the  affordable  convenience  of  a stand  alone 
desktop  mechanical  design  system,  start  at  the 
top- with  new  MICRO  CADAM  CORNERSTONE. 
At  last,  real  mainframe  power  at  a PC  price. 

Tb  order,  or  tor  more  information, 
can  CADAM  toU-free  800-255-5710. 

MICRO  CADAM  CORNERSTONE . . . 
TTw  UmnrnM  PC  CAD  Producttonlbol 

cnonm  me 

A SUBSIDIARY  OF  LOCKHEED  CORPORATION 


CADAM  is  a regislered  trademark  and  MICRO  CADAM  CORNERSTON'E  is  a trademark  of  CADAM  INC  IBM  and  Personal  Computer  AT 
’Suggested  U,S.  licensing  fee  are  regi^ered  trademarks  and  PS/2  is  a trademark  of  International  Business  Machines  Corporation  <^1987  CADAM  INC  D0Bt0l’  iHQUlrlBS  InvitBd 


1.6000,-5.00  COPB  1S87  CADRH  Cl. 2 
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/ flHTHO  / TBIJE  ✓ ISO  / RETUBM  ✓ 


CMO.  Doing  business-to-b 


MONITORS.  DRIVES.  SOFTWARE. 


Amdek 

Video  310A  12"  Amber  TTL....$119.00 

Video  410G  12"  Green  TTL 139.00 

Video  410AAW  12"  AmberAiVhite149.00 
Video  432A  14"  Amber  Anaiog.  179.00 


Coior  600  RGB,  iBM  CGA 349.00 

Coior  722  RGB,  CGA/EGA 479.00 

Leading  Edge 

12"  Green  TTL 69.99 

Magnavox 

8CM515  RGB  Monitor-80 289.00 

7BM623  12"  TTL  Amber 99.99 

8CM873  14”  Multimode 549.00 

Mitsubishi 

XC  1409C 349.00 

NEC 

1280/1285  12"A  or  G TTL 99.99 

1401  Multisync 549.00 

Multisync  Plus Call 

Polaroid 

Pallette  EGA  Plus 2399.00 


Princeton  Graphics 
IVIAX-12  Amber 

Princeton  Graphics 

HX-12  12"  Color  RGB 429.00 

HX-12E  12"  RGB/EGA 479.00 

SR-12P  12”  RGB  Pro  GRP 579.00 

Taxan 

Model  720  14"  RGB  Color 299.00 

Thompson 

4120  14"  Data  Grade  RGB/Comp249.00 


DISKETTES. 


Maxell 

MD2-HDM  HI  Density  5'A" 
MFD2-DDM  DS/DD  3%".... 
MFD2-HD  Hi  Density  SVr". 

Sony 

MD2  DS/DD  SVi" 

MD2D  DS/DD  5Vt" 

MD2HD  Hi  Density  S'A".... 
MFD-2DD  DS/DD  3V2" 


.19.99 

.18.99 

.59.99 

...8.99 

...9.99 

.20.99 

.19.99 


CMS 

Plus  21  Internal  Card $329.00 

T-160  60MB  Tape-Backup 649.00 

Everex 

Stream  60  Teac  Tape-Backup. ..589.00 
Stream  60  PS-2  Back-up call 

Iomega 

A110H  10  + 10  Bernoulli  Box.1549.00 
A220H  20  + 20  Bernoulli  Box.. .1899.00 

Irwin  llOD 

10MB  Tape  Backup 259.00 

120D  20  MB  Tape  Backup 399.00 

425AT  20  MB  Ext.  Tape 369.00 


Mountain 
30  MB  Drive  Card 


Mountain 

20  MB  Drive  Card 489.00 

50  MB  Drive  Card call 

60  MB  Tape  Back-up 1149.00 

Dual  20  MB  Bernoulli 1799.00 

5Vi"  BETA  Bernoulli 1499.00 


DAC  Software 

Easy  Accounting $49.99 

5th  Generation 

Fastback 89.99 

Imsi 

Optimouse  w/Dr.  Halo 89.99 

Logitech 

C7  Mouse  w/Software 89.99 

Lotus 

Lotus  1»2*3 329.00 

Symphony 439.00 

MECA 

Managing  Your  Money 119.00 

MicroPro 

Professional  4.0  w/free  GL 239.00 

Wordstar  2000  + 2.0 289.00 


Microrim 
R:Base  System  V 

Micro  Soft 

Micro  Soft  Word  3.1 

Micro  Soft  Mouse 


$429 

229.00 

129.00 


PC-TOO 

40  MB  Tape  Back-up 369.00 

Racore 

Jr.  Expansion  Chassis  w/DMA... 299.00 

ST-225  20MB  w/Controller 339.00 

ST-238  30MB  w/Controller 379.00 

Sysgen 

Smart  Image  20  MB 569.00 


SOFTWARE. 


Aldus 

Pagemaker 489.00 

/tnsa 

Paradox 459.00 

Ashton  Tate 

D Base  III  + 399.00 

Borland 

Turbo  "C” 64.99 

Central  Point  Software 

Copy  II  PC 24.99 

PC  Option  Board 84.99 


MIcrostuf 

Crosstalk  XVI 89.99 

MIgent 

Ability 49.99 

Multimate  International 

Multimate  3.3 249.00 

Multimate  Advantage  11  (Premiufn).309.00 

Advantage  Keyboard 269.00 

Norton  Software 

Norton  Utilities  4.0 59.99 

Software  Publishing  Group 

PFSiFirst  Choice  (Premium) 99.99 

PFS:  Professional  Write  (Premium).  11 9.00 
PFS: Professional  File  (Premium)... 149.00 

Han/ard  Total  Project  Mgr.  II 359.00 

First  Publisher 69.99 

Symantec 

Q & A - The  Data  Base 249.00 

Word  Perfect 

Word  Perfect  4.2 209.00 

Xerox  Corp. 

Ventura  Publisher  1.1 569.00 


COMPUTER  MAIL  ORDER 


Lisiness,  person  to  person. 


PRINTERS. 


Brother 

M-1409  180  cps,  80  col $349.00 

M-1509  180  cps,  132  col 389.00 

HR-40  40  cps.  Daisywriter 599.00 

Citizen 

MSP-10  160  CPS,  80  Col 289.00 

MSP-20  200  CPS,  8k  Buffer 329.00 

Premier  35  35  CPS  Daisywheel.499.00 

C.ltoh 

315  XP  Epson/IBM  132  Col 449.00 


MULTIFUNCTION  CARDS.  MS/DOS  SYSTEMS. 


. .-.'a  r'.,  .Xi-vVA 



Epson  FX-286E 

240  cps  132  Col. 

$429 

Epson 

-X-800  150  CPS,  80  Col.... 

169.00 

T<-86E  240  CPS,  80  Col... 

329.00 

EX-800  300  CPS,  80  Col  ... 

399.00 

EX-1000  300  CPS,  132  Co 

499.00 

LO«X)  180  CPS,  24  Pin..., 

459.00 

LQ-1000  180  CPS,  132  Co 

569.00 

La2500  324  CPS,  24  Pin.. 

899.00 

Hewlett  Packard 

ThinkJet 

379,00 

NEC 

P660/760  Pinwriter  Series call 

P560XL  Pinwriter  132  Col 999.00 

3550  35  CPS,  Spinwriter 779.00 

Okidata 

ML-192  + 200  CPS,  80  Col 329.00 

ML-193  + 200  CPS,  132  Col 479.00 

ML-292  200  CPS,  80  Col 399.00 

Psfifl  sonic 

KX-1080i  120  CPS,  80  Col 169.00 

KX-1091i  160  CPS,  80  Col 179.00 

KX-1092i  240  CPS,  80  Col 329.00 

KX-1595  240  CPS,  132  Col 459.00 

Star  MIcronIcs 

NX-10  120  CPS,  80  Col 169.00 

NX-15  120  CPS,  132  Col 359.00 

Texas  Instruments 

TI-865  150  CPS,  132  Col 749.00 

Toshiba 

P321SL  216  CPS,  24  Pin  Head.539.00 
P351-II  300  CPS,  24  Pin  Head..899.00 


AST 

Six  Pak  Plus  PC/XT $129.00 

Advantage  AT  Board 309.00 

Hot  Shot  286 369.00 

Boca  Research 

Top  Hat  128K  expansion 99.00 

Boca  EGA 149.00 

Boca  RAM/AT  1 MB  Card 279.00 

DCA 

IRMA  2.2  3278  I/O 799.00 

Everex 

EV-136  Ram  4000 369.00 

EV-125  Magic  Card  AT 199.00 

EV-657B  Micro  Enhancer  Deluxe149.00 

Fifth  Generation 

Logical  Connection  256K 299.00 

Hercules 

Color  Card 159.00 

Graphics  Card 189.00 

Graphics  Card  Plus 199.00 

InCdor  Card  - more  res 339.00 

IDEAssociates 

IDE-5251  Emulation  Board 579.00 

Intel 

80287  Math  Co-processor 219.00 

1010  PC-Atjove  Board 239.00 

4120  Above  Board/PS  286 399.00 

Inboard  386/AT call 

NEC 

GB-1  EGA  Adapter 319.00 


NSI 

Smart  EGA  Plus  ’*299 

Quadram 

Model  30  Quadboard  PS/2 319.00 

Quad  Prosync  EGA 319.00 

Vldeo-7 

EGA  Video  Adapter 279.00 

EGA  Deluxe  Graphics  Adapter.. 329.00 

Zuckerboard 

AT  Primary  Memory  Board 99.99 

Tandy  DMA  Memory 69.99 

Tandy  Multifunction  c,s 149.00 

Tandy  20Mb  Hard  Card 499.00 


Compaq 

DeskPro  286 call 

DeskPro  386 call 

Compaq  Portables call 

IBM 

PS/2  Model  30 call 

PS/2  Model  50 call 

PS/2  Model  60 call 

Leading  Edge 

Model  D Desktops call 

NEC 

PowerMate-AT call 

Multispeed  Lap  Top call 

PC-TOO 

640K  8 MHz  Turbo  System 559.00 

512K  10MHz  1.2MB  AT-1800.... 999.00 

Toshiba 

1100  & 3100  Plus  Lap  Tops call 

WYSE 

700  CAD/CAM  Hi-Res  Terminal. 749.00 


MODEMS. 


U.S.  Robotics  ^ ^ 
2400  Baud  Internal ’*179 

Anchor 

Volksmodem  1200  External 99.99 

Volksmodem  I 1200  Baud  Vi  Card89.00 

Express-i  1200  Half-Card 149.00 

Lightening  2400  Baud 319.00 

Best  Products 

Smart  1 1200,  Half  Card  w/Soft..99.00 

Everex 

Evercom  920  1200  Baud  Int 99.99 

Evercom  940  2400  Baud  Int 199.00 

Hayes 

Smartmodem  1200 299.00 

Smartmodem  2400 409.00 

Practical  Peripherals 

Practical  Modem  1200  External.  159.00 

PC  1200  Package 159.00 

U.S.  Robotics 

1200  Baud  Internal 99.99 

1200  Baud  External 109.00 


In  the  U.S.A.  and  in  Canada 

Call  toll-free:  1-800-233-8950. 

Outside  the  U.S.A.  call  717-327-9575,  Telex  5106017898,  Fax  717-327-1217 
Educational,  Governmental  and  Corporate  Organizations  call  toll-free  1-800-221-4283 
CMO.  477  East  Third  Street,  Dept.  B109,  Williamsport,  PA  17701 
ALL  MAJOR  CREDIT  CARDS  ACCEPTED. 

POUCY:  Add  3%  (minimum  $7.00)  shipping  and  handling.  Larger  shipments  may  require  additional  charges.  Personal  and  company  checks  require  3 weeks 
to  clear.  For  faster  delivery  use  your  credit  card  or  send  cashier’s  check  or  bank  nx>ney  order.  Pennsylvania  residents  add  6%  sales  tax.  All  prices  are 
U.S.A.  prices  and  are  subj^  to  char>9e  and  all  items  are  subject  to  availability.  Defective  software  will  be  replaced  with  the  same  item  only.  Hardware  will 
be  replaced  or  repaired  at  our  discretion  within  the  terms  ar>d  limits  of  the  manufacturer's  warranty.  We  cannot  guarantee  compatibility.  Ail  sales  are  final 
and  retur7>ed  shipments  are  subject  to  a restocking  fee. 
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■ PROJECT  MANAGEMENT  SOFTWARE 


ViewPoint’j  PERT  chan  has  the  unique  characteristic  of  being  time-scaled  on-screen.  Most  other 
programs  can  accomplish  this  only  in  plotter  output.  The  program’s  Gantt  chan  Is  nothing  more 
than  the  PERT  chan  with  the  connecting  lines  removed. 


There  are  two  other  windows  at  the  top 
of  the  screen.  The  left-hand-side  window 
displays  the  name  of  the  project  and  the 
network  name.  At  the  bottom  edge  of  the 
box  are  two  mode  terms.  The  term  on  the 
left  reads  either  Plan  or  Track,  indicating 
whether  you're  in  the  baseline  or  actual 
project  schedule.  The  term  on  the  right 
reads  either  Auto  or  Manual,  telling  you 
whether  calculations  occur  immediately 
after  each  schedule  change  or  are  done 
manually.  The  terms  not  only  tell  you 
where  you  are,  but  they  are  used  as  the 
switches  to  get  you  there — simply  by 
pointing  and  clicking  with  the  mouse.  Oth- 
er operational  terms — like  CALC,  SAVE, 
or  PENDING — appear  at  the  edge  of  the 
center  window  when  appropriate.  The 
right-hand-side  window  tells  you  the  date 
at  which  the  cursor  is  positioned — this 
changes  as  you  move  the  cursor  over  the 
network  diagram  below — and  the  name  of 
the  screen  you  are  working  in. 

The  attention  given  to  the  interface  and 
design  of  this  program  is  particularly  im- 
pressive because  the  power  and  depth  of 
features  haven’t  been  compromised  to  do 
it.  To  start  with,  there  are  no  limits  on  the 
numbers  of  activities,  total  resources,  or 
resources  per  task;  you  are  limited  only  by 
disk  space.  There  are  also  no  limits  to  the 
number  of  holidays  or  nonworking  days 


■ One  of  Viewpoint’s 
most  powerful  features  is 
that  each  project 
maintains  its  file  integrity, 
but  you  can  apply  a 
common  resource  library. 


you  can  enter  on  a calendar,  the  number  of 
links  between  activities,  or  the  number  of 
multiple  projects  you  can  work  with.  No 
other  program  in  the  under-$3,0(X)  price 
range  is  so  consistently  unlimited  in  its 
ability  to  build  a project  schedule. 

You  create  a project  on  a time-scaled 
network  screen.  At  a minimum,  each  ac- 
tivity gets  a name  and  duration  to  start  with 
and  is  then  placed  on  the  screen  wherever 
you  like,  but  there  is  a time  scale  running 
across  the  bottom  of  the  screen  to  give  the 
network  a temporal  dimension  as  well  as  a 
smictural  one.  In  the  beginning  you  only 
have  to  approximate  the  position  of  the  ac- 
tivity bar  in  relationship  to  the  time  scale. 


The  activity  form  you  use  to  detail  each 
task  allows  you  to  enter  a description,  ac- 
tivity code,  name  and  duration,  calendar, 
float,  and  early  and  late  dates,  as  well  as 
target  start  and  finish  dates.  If  there  is  one 
particular  resource  that  drives  this  activity 
and  controls  its  scheduling,  you  can  enter 
this  on  the  activity  form  as  well. 

When  you’re  in  the  TRACK  mode,  the 
activity  form  has  three  new  fields  in  place 
of  the  target  start  and  finish  dates.  They  are 
Actual,  for  the  actual  start  date  of  the  activ- 
ity; Cmp,  for  the  percentage  of  the  activi- 
ty’s original  duration  that  is  complete,  and 
Rem  Dur,  for  the  remaining  duration.  If 
the  start  date  and  one  of  the  other  two  fields 
are  filled  in,  the  program  will  calculate  the 
last  one. 

Resources  are  entered  into  a Resource 
Information  table  before  they  are  allocated 
to  tasks.  Here  again.  Viewpoint  is  very 
complete.  In  addition  to  specifying  the 
usual  information,  the  resource  name, 
group  code,  and  description,  you  can  spec- 
ify that  a resource  rate  is  variable  and  enter 
the  time  period  and  the  changed  rate.  The 
allocation  of  resources  is  made  in  the  Re- 
source Usage  subform  that  pops  up  onto 
the  screen  by  clicking  on  the  word  “Re- 
sources” on  the  activity  form  border.  The 
subform  overlays  the  activity  form.  As  you 
assign  the  resource,  you  also  get  to  asso- 
ciate a budget  code  with  it,  if  you’ve  set  up 
the  codes  in  the  Budget  Code  Information 
Editor. 

MULTIPLE  PROJECTS  One  of  the 

more  powerful  features  of  Viewpoint  is  its 
multiple  project  capability.  Each  project 
that's  grouped  together  in  this  process 
maintains  its  file  integrity,  but  you  can  ap- 
ply a common  resource  library  to  all  the 
projects.  Then  you  can  automatically  level 
resource  use  across  the  projects. 

Reporting  is  one  of  the  most  critical 
functions  in  a project  management  pack- 
age. Viewpoint  has  a fairly  limited  number 
of  canned  report  formats,  but  they  can  be 
expanded  through  the  extensive  sorting 
and  selecting  facilities.  But  what  really 
distinguishes  this  program  is  the  ability  to 
write  reports  of  any  format  and  layout  you 
want  through  the  use  of  an  ASCII  word 
processor  and  52  different  commands. 

It  takes  time  to  become  familiar  with 
the  commands  and  to  learn  them  well 
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200+  FORMS  FREE! 


PROJECT  MANAGEMENT  SOFTWARE 


'ifi<EDITOR’S 

‘choice 


> Time  Line 
. Viewpoint 


All  the  programs  reviewed  here  are 
( apable  of  helping  you  manage  your 
projects.  Which  one  you  choose  will 
depend  on  how  big  your  projects 
are,  how  comfortable  you  are  with 
project  management  techniques, 
and  which  features  you  find  most 
important.  All  of  the  programs  have 
their  pluses  and  minuses.  T wo  prod- 
ucts are  particularly  appealing,  one 
on  the  low  end  of  the  cost  range. 
Time  Line,  and  one  on  the  high  end. 
Viewpoint. 

Time  Line  ($495)  is  a very  well- 
rounded  prmiuct.  The  Gantt  chart  is 
well  done,  and  you  get  automatic 
resource  leveling,  very  flexible  re- 
porting features,  and  the  ability  to 
e.xport  data  in  program-.specific for- 
mats. You  can  .schedule  activities 
right  down  to  the  minute,  and  the 
program  calculates  .schedules 
quickly  and  can  handle  up  to  1 .000 
activities  per  project . Time  Line  is 
also  a very  easy  program  to  learn 
and  to  use.  and  it  has  an  e.xcellent 
on-screen  tutorial.  For  the  money, 
this  is  a very  powerful  and flexible 
program. 

Viewpoint  is  an  extremely  pow- 
erful  program  tiuit  places  no  limits 
on  the  number  of  activities,  re- 
sources, or  multiple  projects  you 
cun  work  with.  The  program  offers 
an  extensive  assortment  of  graphics, 
using  the  time-scaled  PERT  chart  as 
the  Irasic  project  screen  .The  report 
writer — although  it  requires  learn- 
ing a mini  comnuind  language — is 
e.xcellent.  giving  the  user  total  con- 
troloverreporting. Yet.  with  all  its 
power,  this  program  is  not  difficult 
to  u.se.  ViewPoint’-v  only  drawback 
is  that  it  calculates  slowly.  While 
it's  expensive  ($1,995),  it  certainly 
doesn't  top  the  price  charts. 


enough  to  create  reports  in  a reasonable 
amount  of  time.  Fairly  simple  dot  com- 
mands are  used  to  draw  formats.  For  ex- 
ample. to  delineate  the  information  fields 
in  the  report  you  would  type  “ ,co”  follow- 
ed by  the  information  names:  netnames, 
acmame,  dur,  totfloat,  and  so  on.  To  indi- 
cate the  order  of  appearance  on  the  report, 
you  would  issue  a sort  command  like  this: 
“.so  netname,  actname  . . . ” . Text  can 
be  added  with  the  word  processor  to  de- 
scribe the  reports.  Once  a custom  form  has 
been  written  and  debugged,  it  can  be  saved 
and  becomes  part  of  the  canned  report  rep- 
ertoire of  the  program. 

A big  part  of  the  reporting  abilities  of  a 
project  manager  relates  to  graphics.  The 
selection  of  graphics  in  this  program  is 
quite  broad,  although  it  is  a little  eccentric. 
For  example,  there  is  no  simple  on-screen 
PERT  chart.  But  there  is  a time-scaled 
PERT  chart,  and  this  is  one  that  most  other 
programs  offer  only  as  plotted  output.  The 
Gantt  chart  is  really  only  the  time-scaled 
PERT  without  the  linkage  lines,  so  instead 
of  listing  activity  names  to  the  left  of  the 
bar  chart  time  f^rame,  the  activity  names 
are  displayed  in  the  activity  bars. 

In  the  Gantt  view  of  a project,  you  can 
also  show  the  baseline  bars  for  comparison 
to  the  actuals — which  is  the  best  way  to  see 
quickly  how  your  project  is  unfolding.  Un- 
fortunately you  can’t  sort  the  activities  in 
the  Gantt  chart. 

The  other  on-screen  graphics  include 
what  the  program  refers  to  as  a network 
tree.  What  this  amounts  to  is  a structural 
diagram  of  the  main  task  divisions  in  a pro- 
ject. In  other  words,  it  can  be  used  to  create 
a work  breakdown  structure  for  a project. 
Alternatively  it  can  be  used  to  diagram  the 
relationship  between  multiple  projects. 
You  can  also  generate  resource  histo- 
grams. 

Viewpoint  is  one  of  the  most  complete 
and  well-rounded  project  management 
packages  around.  Perhaps  because  of  this 
it  is  somewhat  slow.  Other  packages  gain 
speed  by  working  mostly  in  RAM.  View- 
point is  too  feature-rich  to  do  this.  You 
may  have  to  wait  several  minutes  for  a 
long  project  to  be  rescheduled , or  for  a new 
project  schedule  to  be  loaded  into  memo- 
ry. Overall  the  problem  with  speed  may  be 
a small  price  to  pay  for  the  program’s  other 
excellent  qualities.  Eii 
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"!@#%&!..  I’m  Getting  the 
Ultimate  Forms  Generator!" 
EZ-FORMS  EXECUTIVE® 


• Hom  wKh  Spfadah— t MATH  - AutomalicaJiy 

calculaiM  cxp^ntM,  invoiCM,  cxchAng*  ratM,  ate. 

• MERGE  • UtM  any  databasa  or  apraad- 
•haal  program  that  producaa  praaodad  ASCII  niaa. 

aChairt/lneramant  Printing  • Ouaua  up  forma  ar>d 
walk  away;  uaa  aaquanlial  rtumbaring,  H daairad. 
aNavar  ba  without  tha  oarfact  form  again.  Hava  pur- 
chaaa  ordara,  axpanaa  raporta.  applicatiom,  or  any 
of  OVER  2QQ  Dooular  era-daatanad  forma  Irtatantly. 
aCuatomlta  or  modify  our  hartdy  forma  or  daaign 
your  mm  ar>d  put  your  local  typaaattar  on  walfara. 
Your  printar  will  alao  ba  van/  haopv. 
aMaha  boxaa,  aymbola.  comba,  blocka,  artd  ahadad 
araaa  with  tha  graataat  of  aaaa. 
a FIN  out  IntamaJ  or  praprintad  forma  arror  fraa  too. 
aEaay  to  uaa  - avan  tha  "BOSS"  can  uaa  Itl 
aCraata  cuatom  forma  from  aertich  • Ilka  a pro. 
aContaxt  aar^altiva  ON-UNE  HELPAutortal/marmat 
aOuIck  ar>d  aaav  manual  la  wrlttan  In  ‘Engllah",  Juat 
in  caaa  you  naad  It  Phof>a  aupport  la  availabla. 
aPowar  faaluraa  Ineluda:  taxt  wrap,  auto  numbarir>g. 
auto  dala/tima,  Vtalk-around  graphlca*.  ahading, 
btock  oparationa  (copy,  rrtova,  dalala,  juatlfy,  can- 
tar),  raad-toAwrtta-from  diak,  Import/axport  forma, 
clMT  owfijv  toi  Cfnylnud  toimi.  baWacIng,  un- 
darlining,  aupar  & aubacripl,  Nallca,  doubla  aiza, 
compraaaad,  cuatom  uaar  print  attributaa,  ate. 
aE2-FQFtMS  EXECUTIVE#  raquiraa  3d4K  RAM.  DOS 
2.1  or  latar,  color/morto  monitora.  Supporta  moat 
popular  printara  lncludlr>g  tha  HP  LaaarJat*  and 
cloaa  compaliblat  {V  font  cartridga  haa  full 
capabllltaa,  othara  vary.  For  Plua  artd  Sarlaa  n,  wa 
provida  downloadabla  fonta).  Not  copy  protactad 
for  aaay  hard  drtva  or  mtcro-floppy  irtat^iation. 
a 30  day  aalisfaclton  ouarantaa!  (20%  raatocking). 
aEvalualiofi  DItK  with  Manual  la  only  S20  Tahipping. 
aFORMS  DISK  *4  r>aw  availabla  - ovar  101  mora 
uaaful  forma.  Regular  prica  la  t30.  Or>ly  420  vAtan 
purchasing  EZ-FORMS  EXECUTIVE®. 


ONLY  $89! 

Add:  SO  for  USA-4S  ahippirtg,  $10  for  2r>d  day  air  & 
Canada.  $20  for  ovamight  (USA-4$  only),  or  foreign 
ordara.  For  3,5*  diaka  add  $15.  Taxaa  addraaaaa  must 
add  a%  salaa  tax.  ViSA/MC/AX/OptimaAJS-Chacks  OK. 


Orders-Information,  Call: 
1-713-338-2238 

Charge  Card  Orders  Call: 
1-800-999-6999  Ext.-987 

Sita  Heanalng,  multipla  copy  and  daalar  Inqulrlaa  wal- 
coma,  call  713-338-2236  direct  for  details.  Ask  aoout 
£Z-SPREAOSHEET($48),  and  EZX-MENU($44). 
C1987,  EZX  Cofp.,  403  NASA  1E.  Webstar.  TX  77596 
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From  360Kto70MB, 
we’ve  still  got  your  number. 
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The  best  value  in  personal 
computing  just  got  even 
better.  We’ve  added  more 
standard  features  while  low- 
ering our  prices*  even  further. 
Starting  at  an  incredible  $850, 
our  XT-compatible  workstations 
now  come  with  a standard  dual 
video  adapter  and  a serial  port, 
r In  our  line  of  AT-compatibles 
there  is  a choice  of  five  models,  starting 
at  a low  $1,899.  And  all  come  with 
additional  standard  features  such 
as  a powerful  1MB  of  main  memory, 
a serial  port  and  a parallel  port.  And 
at  prices  that  are  consistently  around 
40%  less  than  our  major  competitors. 

But  a low  price  doesn't  mean  you  have 
to  sacrifice  quality.  Tandon  personal 
computers  are  brought  to  you  by  a 
trusted  manufacturer  who  has  been 
an  industry  leader  for  over  a decade. 

for  the  Tandon  dealer  nearest  you 
call  toll-free  1-800-5S6-1234  ext.  171.  In 
California  call  1-800-441-2345  ext.  171. 

Tandon  Personal  computers.  With 
selection  and  price,  we've  still  got 
your  number. 


Price.  Selection.  Quality. 
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It’s  nearly  impossible  to  buy  a car,  a 
camera,  or  a stereo  without  adding 
accessories — air-conditioning  and 
alloy  wheels,  lens  hoods  and  filters, 
gold-tipped  signal  cables  and  dust 
removers.  Ditto  for  laptop  computers. 

Sure,  the  ad  for  your  laptop  probably 
read,  “$2,000 — complete!”  But  once  you 
live  with  your  laptop  for  a few  weeks, 
you’ll  find  you’re  going  to  need  a few  ac- 
cessories and  a handful  of  techniques  they 
don’t  teach  in  the  manual  to  make  on-the- 
go  computing  more  productive. 

Among  the  many  accessories  you'll 
find  useful: 

■ A modem,  either  from  the  manufactur- 
er or  from  less-costly  third-party  suppliers, 
■ Extra  memory  to  reach  or  exceed 
640K. 

■ Harddisk  storage.  Some  laptops  can  be 
retrofitted  with  10-megabyte  hard  disk 
drives. 

■ A travel  ca.se  that  let  you  put  your  lap- 
top PC,  your  new  accessories,  and  the  con- 
tents of  your  briefcase  all  in  one  place. 

■ Alternative  energy  sources:  car  battery 
adapters  for  most  laptops  and  hefty  batter- 
ies for  the  otherwise-AC-only  Toshiba 
T3100. 

■ Special  cables  and  adapters  to  plug  into 
hotel  and  airport  waiting-room  phones  that 
don’t  have  RJ-1 1 jacks. 

■ A small  printer. 

■ 3 '/2-inch  disk  drives  for  your  desktop 
PC,  or  transfer  programs  to  link  the  S'/j- 
and  3 '/2-inch  worlds. 
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■ LAPTOP  ADD-ONS 


FOR  THE  TOSHIBA  THAT  HAS  EVERYTHING 


What  has  a half-dozen  8-bit  expan- 
sion slots,  a power  supply,  a cool- 
ing fan,  and  a $1,200  price  tag? 

Besides  "almost  every  PC  compati- 
ble on  the  market,”  Toshiba’s  wildly 
overpriced  expansion  box  for  its  T1 100- 
and  T3 100-series  laptop  portables  now 
joins  the  list. 

The  1 1 .6-pound  expansion  chassis  al- 
lows yourTl  100  Plus,  T3100,  or  the  up- 
coming T1200  and  T3 100/20  to  use  ex- 
pansion cards  that  give  you  additional 
RAM,  a network  interface,  an  EGA 
adapter,  or  perhaps  even  a hard  disk  card. 
The  system  comprises  a $999  expansion 
chassis  measuring  6 by  9 by  16  inches,  a 
separate  $199  interface  card  (required) 
that  plugs  into  the  back  of  your  laptop 
and  temporarily  displaces  your  modem, 
and  a pair  of  power  and  signal  cables. 
One  of  the  six  slots  is  dedicated  to  the  sig- 
nal cable,  leaving  five  slots  free. 

How  does  it  work?  Fine,  once  you  get 
past  the  cryptic,  occasionally  pidgin  En- 


Toshiba  accessories,  from  the  sublime  to  the  ridiculous:  a $99  numeric  keypad for  the  T3 100,  a 
$39  convener  to  run  your  TllOO  from  a car  cigarette  lighter,  a $999 five-slot  expansion  box, 
and  a $199  interface  card! cable  for  arty  Toshiba  laptop.  Of  course,  for  that  price,  you  could 
buy  a separate  PC.  And  should. 


jSpact  pile 

ExpuuioD  Chasris 

Expamioo  ChMiis  Adapter 

Numeric  Keypad 

AutomobOe  Power  Adapter 

Toshiba  Aimica  Inc. 

Information  Systems  Div. 

9740  Irvine  Blvd. 

Irvine.  CA  92718 
(714)380-3000 

Liat  Price:  Expansion  chassis  $999;  inter- 
face card.  $199  (qwcify  Tl  100  Plus, 

T1200, 13100  model);  numeric  keypad. 

$99;  automobile  power  adapba,  $39 

Requires:  Todiiba  laptop  portaMe  PC.  Ex- 
pansion chassis  requires  interface  card. 

In  Short:  The  expansion  chassis  is  a stand- 
alone box  that  lets  use  up  to  five  S-Ut 

expansion  cards  with  Toshite  lq)top  porta- 
ble. You  have  m yank  the  internal  mnlem 
each  time  you  hook  up.  Weth  cmtsidering 
at  $250,  but  a jrice  at  $1 ,198.  Better  you 
should  buy  a desktop  PC.  The  other  acces- 
sories are  fine. 

CIRCXE  asa  ON  READER  SERVICE  CARO 

glish  instruction  booklets.  But  the  big 
question  is:  Will  anybody  in  his  right 
mind  buy  one?  For  a $2,099  machine  like 
the  T1 100  Plus,  buying  the  chassis 
makes  no  sense  whatsoever.  Instead  you 
should  buy  a decent  PC  compatible  and 
stick  a 3 '/2-inch  microfloppy  in  the  sec- 
ond drive  slot.  This  seems  to  make  more 
sense  because  you've  got  a real  key- 
board, a screen  that  doesn’t  rely  on  re- 
flected light  only,  and  something  that  can 
be  used  by  a colleague  when  you’re  off 
on  the  road  with  your  portable. 

For  the  $4,199  AT-compatible 
T31()0,  the  expansion  chassis  isn’t  such 
an  out-and-out  stupid  idea.  But  if  you 
need  expansion  slots  on  a continuing  ba- 
sis, perhaps  you  should  buy  Compaq’s 
Portable  ih  with  its  $199  clip-on  expan- 
sion box  that  holds  two  full-length,  8-  or 
16-bit  expansion  boards,  or  the  Portable 
II,  which  comes  equipped  with  built-in 
expansion  slots. 

Two  other  Toshiba  accessories  that 


make  infinitely  more  sense  are  the  $39 
autortiobile  power  adapter  for  the  T1 100 
Plus  and  the  $99  15-key  numeric  keypad 
for  the  T31(X)  and  T3100/20.  The  auto- 
mobile power  adapter  does  just  what  its 
name  promises:  it  lets  you  run  or  re- 
charge your  T1 100  Plus  from  a car  ciga- 
rette lighter  socket.  You  may  want  to  get 
a $5  Radio  Shack  Y-adapter  so  you  can 
run  both  your  PC  and  radar  detector. 

The  7-ounce  keypad  is  useful  if  you 
enter  reams  of  numbers.  One  oddity:  the 
keypad  connects  on  the  left  side,  so  most 
users  will  have  to  snake  the  20-inch  cable 
under  the  machine  and  over  to  the  right 
side.  Toshiba  says  a 17-key  version  will 
be  released  for  the  new  TIOOO  and 
T1200,  the  ultralight  and  hard-disk  off- 
shoots of  the  Tl  100  Plus.  Price  hasn’t 
been  set  yet.  There  is  no  keypad  option 
for  the  TI 100  Plus. — ^Bill  Howard 


Bill  Howard  is  an  executive  editor  of  PC 
Magazine. 
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CASH  AND  CARRY:  THE  BEST 
BAGS  TO  BUY  FOR  YOUR  PORTABLE 


If  you’re  planning  to  cany  your  laptop 
and  all  your  laptop  accessories  on  the 
road,  plus  miscellaneous  paperwork, 
you’ll  need  a cany  case  roomier  than  the 
optional,  tightly  fitted  cases  most  laptop 
makers  offer. 

For  workable  cany  cases,  look  in  lug- 
gage stores,  mail-order  catalogues — Just 
about  anywhere  but  a computer  store. 
What  you’re  looking  for  is  a soft-sided 
attach6-plus  bag,  the  kind  intended  for 
your  paperwork  on  one  side  and  a clean 
shirt  and  tie  on  the  other.  You’ll  need  in- 
side dimensions  of  at  least  1 2 by  1 2 inch- 
es (Toshiba  T1 1(X)  Plus)  through  14  by 
14  inches  (NEC  MultiSpeed).  The  parti- 
tion should  be  I'h  to  Vh  inches  deep. 
The  only  computer-company  case  with 
adequate  room  for  miscellany  is  the  $39 
case  for  IBM’s  PC  Convertible. 

One  of  the  nicest  cases  comes  from 


Land’s  End,  the  Wisconsin  mail-order 
purveyor  of  WASPish  button-down 
clothes.  The  $%  Overnight  Attach^  C;ase 
(item  3908420;  (800)  356-4444)  fits 
most  any  laptop  in  one  partition  with 
plenty  of  room  left  over  in  the  other  for 
paperwork,  pens,  calculator,  and  miscel- 
lany. One  heavily  promoted  case  to 
avoid:  JS&A’s  clunky  Trade  Show  Case 
((800)  228-5000).  Even  the  larger  12-  by 
17  by  6-inch  JS&A  case  ($69.95)  won’t 
fit  the  smallest  MS-DOS  laptop,  and 
construction  quality  is  a far  cry  from  the 
“$200  suggested  retail  price.  ’ ’ 

If  your  tastes  run  to  butter-soft  leath- 
er, a Scully  two-sided  attachd  that  swal- 
lows a T3100  with  room  to  spare  can  be 
yours  for  $350  list.  Other  stores  may 
have  similar  styles  by  different  leather- 
makers  for  half  or  twice  as  much.  Or  if 
you’re  traveling  in  the  Far  East,  a leather 


shop  can  knock  off  your  canvas  or  vinyl 
case  in  48  hours. 

You  may  want  to  place  an  inch  or  two 
of  foam  padding  on  the  bottom  to  absorb 
minor  jolts.  Nothing  much  will  help  sur- 
vive a 3-foot  drop  onto  concrete. 

If  you’ve  seen  a better  case,  send  us 
the  details  (name,  price,  size  inside  and 
out,  source,  phone  number,  and  a catalog 
clipping  if  available).  We’ll  print  the  spe- 
cifics the  next  time  we  review  laptops, 
and  if  we  use  your  submission,  we’ll 
send  you  $50  and  a PC  Afagarine  T-shirt 
for  your  trouble.  Send  nominations  to; 
Laptop  Cases,  PC  Magazine,  One  Park 
Avenue,  New  York,  NY  10016.  Be  sure 
to  include  your  name,  address,  phone 
number,  and  T-shirt  size.  One  rule  only: 
you  or  your  brother-in-law  can’t  work  for 
the  company  that  makes  your  favorite 
case. — Bill  Howard 


When  PC  Magazine  looked  at  laptops 
three  issues  back  (“Road  Warriors;  11 
Laptops  Battle  It  Out,”  Volume  6 Number 
13),  three  of  the  go-anywhere  machines 
stood  out  as  Editor’s  Choices:  the  Toshiba 


■ By  year’s  end  expect 
to  see  still  more  laptops, 
most  likely  including 
battery-powered  80286- 
based  machines. 


T1 100  Plus  (best  all-round  performer).  Ze- 
nith Z-183  Portable  PC  (best  display),  and 
the  NEC  Mulfispeed  (fleetest  afoot).  A 
half-dozen  others  are  nipping  at  the  lead- 
ers’ heels,  while  power  users  continue  to 
snap  up  the  $4,0(X)  AC-only,  AT-class  To- 
shite  T3 1 (X)  and  Compaq  Portable  III . 

By  year’s  end,  you  can  expect  to  see 


still  more  laptops,  most  likely  including 
battery-powered  80286-based  machines 
(best  bet:  IBM,  still  smarting  from  self-in- 
flicted wounds  brought  on  by  the  Portable 
PC  and  PC  Convertible),  more  laptops 
with  hard  disks,  and  a rush  to  sell  into  the 
void  left  by  market-leader  Toshiba  after  its 
submarine-propeller  debacle. 

For  those  who’ve  already  bought,  the 
stories  on  the  next  few  pages  review  the  ac- 
cessories that  help  turn  your  laptop  into  a 
more  complete  system. 

MODEMS  Every  laptop  maker  offers 
an  accessory  3(X)/1 ,200-bps  modem,  but 
at  $400,  typically,  they’re  overpriced. 
From  third-party  sources  you  can  get 
equivalent  modems  for  less,  2,4(X)-bps 
modems,  combination  modem/expanded 
memory  inserts,  or  miniature  external  mo- 
dems that  you  can  use  on  desktop  PCs  as 
well.  PC  Labs  tortured  them  all  on  a TAS 
modem  tester  that  shows  which  units  resist 
line  noise  best.  We’ll  also  tell  you  how  to 
get  on-line  from  hotel  and  airport  waiting- 
lounge  phones  that  lack  RJ-ll  plugs;  if 
that’s  still  too  much  of  a hassle,  take  a look 


at  some  of  the  miniaturized  acoustic  mo- 
dems reviewed  in  PC  Magazine’s  modem- 
review  blockbuster  (Volume  6 Number  9). 

Hard  copy  if  you’re  on  the  road  for 
extended  periods,  you  may  want  a tiny 
printer  to  produce  hard  copy.  Two  compa- 


■ As  more  laptops 
come  with  hard  disks  and 
backlit  displays,  battery 
life  sinks. 


nies  produce  printers  roughly  the  size  of  a 
half-height  Kleenex  box,  and  IBM  and 
Wang  make  clip-on  printers.  Even  if  you 
need  hard  copy,  however,  you  don’t  need 
a printer:  you  can  always  send  a letter  to 
yourself  by  overnight  MCI  paper  mail,  and 
contributing  editor  Jim  Seymour  finds  that 
a warm  smile  and  a polite  request  will  usu- 
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Minimodems 

for 

Easy  Riders 

Flexible,  low-cost 
solutions  to  communicating 
on  the  road. 


ally  get  you  the  temporary  use  of  someone 
else’s  printer  (see  sidebar  “Portable  Print- 
ers: Why  Bother?”). 

HABD  disks  If  the  hard  disk  on  your 
desktop  PC  has  you  spoiled,  you  may  want 
to  consider  adding  one  to  your  laptop.  Ret- 
rofit kits  are  available  for  Toshiba,  NEC, 
and  Zenith  laptops.  At  about  $1,000,  ret- 
rofitting isn't  a cheap  proposition.  Finan- 
cially, you’re  probably  better  off  buying  a 
second,  hard-disk-equipped  laptop  PC  and 
passing  your  old  laptop  down  to  someone 
else  in  the  organization. 

To  get  information  on  your  3'/2-inch 
disks  back  into  your  desktop  PC,  you  need 
either  an  extra  drive  on  your  desktop  ma- 
chine or  a transfer  program  that  moves  data 
between  laptop  and  desktop  serial  ports  at 
floppy  disk  speed.  Lap-Link  and  The 
Brooklyn  Bridge  are  the  best  of  the  transfer 
programs.  PC  Magazine  looked  at  both  the 
transfer  programs  and  add-on  3>/2-inch 
drives  in  “The  Technology  of  Transfer” 
(Volume  6 Number  13).  A third  option, 
adding  an  external  S'A-inch  drive  to  your 
laptop,  is  losing  favor  as  the  industry  heads 
towafo  3'/2-inch  disks  as  a standard. 

As  more  laptops  come  with  hard  disks 
and  backlit  displays,  battery  life  sinks  to 
just  2 to  3 hours.  If  you’re  away  from  AC 
for  longer  periods,  you  may  be  able  to  get 
by  with  a car  battery  adapter,  which  con- 
verts your  car’s  12-volt  output  down  (or 
up)  to  the  proper  voltage.  Most  makers 
have  them  for  $25  to  $40.  And  enough  To- 
shiba T3100  fans  wanted  to  be  able  to 
work  anywhere  that  Adapta-Pak  devel- 
oped a 7-pound  portable  power  supply 
good  for  1 to  l'/2  hours.  You  also  might 
look  around  to  see  if  your  public  convey- 
ance has  1 10  volts  AC  available.  Passen- 
ger and  commuter  trains  have  a handful  of 
outlets  (better  stick  with  diesel-powered 
trains;  the  voltage  surges  on  all-electric 
trains  could  alternately  crash  and  fry  your 
machine  in  short  order).  And  the  bath- 
rooms on  airplanes  have  been  put  to  more 
bizarre  uses.  If  you’re  flying  first  class,  if 
you  have  an  extension  cord,  and  if  you’re  a 
mega-mile  frequent  flyer,  you  could  ask 
the  flight  attendant  to  string  the  power  cord 
back  from  the  galley. 


Bill  Howard  is  an  executive  editor  of  PC 
Magazine. 


Until  recently,  if  you  wanted  a mo- 
dem for  your  laptop  computer, 
you  could  either  buy  an  internal 
modem  from  your  laptop’s  man- 
ufacturer or  you  could  cany  around  a stan- 
dard, size  external  modem.  At  one  time  I 
actually  did  both.  Since  the  fastest  internal 
modem  available  was  an  incredibly  slow 
3(X)-bit-per-second  model,  I used  it  when  I 
was  on  a shon  trip  and  didn’t  have  much  to 
send.  On  long  trips  I added  a l,2(X)-bps 
modem  to  my  luggage. 

Fortunately,  in  the  past  few  months 
several  companies  have  noticed  that  lap- 
tops are  becoming  popular  and  have  intro- 
duced new  modems  designed  specifically 
for  them.  The  most  interesting  of  these 
new  products  are  the  shirt-pocket-size  mo- 
dems made  by  Migent  and  Touchbase. 
These  external  modems,  not  much  bigger 
than  a pack  of  cigarettes,  run  on  9-volt  bat- 
teries and  offer  performance  comparable 
to  full-size  products. 

The  shirt-pocket  modems  have  several 
advantages.  Youcansave$100ormoreby 
using  a shirt-pocket  modem  instead  of  an 
internal — more  if  you  use  the  shirt-pocket 
on  your  laptop  and  your  desktop  PC.  Since 


they  can  be  used  with  your  desktop  com- 
puter, you’re  really  getting  two  modems 
for  the  price  of  one.  Other  advantages  in- 
clude longer  battery  life  on  your  laptop 
computer  (external  modems  have  their 
own  batteries),  the  flexibility  to  use  the 
modem  on  your  new  laptop  when  you  up- 
grade, artd — ^with  the  Touchbase — an  adapt- 
er for  an  acoustic  coupler  so  you  can  com- 
municate from  hotel  and  pay  telephones. 

Each  of  the  tttodems  reviewed  here  has 
some  special  advantage  that  makes  it 
worth  comparing  to  your  laptop  maker’s 
own  product.  This  advantage  could  be 
cost,  speed,  Hayes  compatibility,  or  EMS 
memory.  Your  choice  will  depend  on  what 
other  use  you  may  have  for  your  laptop’s 
lone  expansion  slot,  whether  you  want  to 
use  the  modem  with  other  computers,  and 
how  much  you’re  willing  to  spend. 

Options  are  still  limited — with  any  giv- 
en laptop  you’ll  only  have  two  or  three  in- 
ternal mourns  artd  the  externals  to  choose 
from.  But  with  the  growing  popularity  of 
laptop  computers,  the  selection  of  modems 
is  bound  to  increase.  Here  are  five  reviews 
of  seven  modems  that  will  fit  your  comput- 
er now. 
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^ Benchmark  Tests: 
1,200-bps  Laptop 
Modems  Tested 
at  1,200  bps 

Signal-to-noise  ratio  measured  in  decibels. 
Longer  bars  indicate  modems  that  are  more 
noise  resistant. 


In  the  modem  testing  we  performed  for  our 
May  12  communications  issue  (\A>tume  6 
Number  9).  we  saw  significant  differences  in 
noise  immunity  between  otherwise  similar 
modems.  In  the  laptop  modems  reviewed  in 
this  issue,  we  see  much  less  variation.  The 
similar  performance  of  all  the  internal  modems 
tested  here  can  be  explained  in  part  by  the  fact 
that  both  Megahertz  and  Holmes  use  the  same 
modem  chip  set  from  Sierra  Microsystems. 

The  most  striking  result  of  this  testing  is  the 
poor  performartce  of  the  Migent  Pocket  Mo- 
dem on  3002  lines,  especially  considenng  that 
the  Pocket  Modem  ^ tested  in  May  performed 
much  better  under  these  conditions.  Since  we 
know  of  no  design  changes  to  the  Pocket  Mo- 
dem. we  attribute  this  problem  to  sample-to- 
sample  vanations.  Remember,  however,  that 
our  3002  test  tine  is  a worst-case  line  that^  so 
noisy  that  you  would  have  a hard  lime  conduct- 
ing a telephone  conversation  on  it.  >bu’re  un- 
likely to  encounter  lines  this  bad  in  everyday 
modem  use.  All  the  modems  were  competent 
on  normal  lines. 

The  PC  Lede  modem  tests  use  (he  TA5  >A)icebsnd 
Channel  Simuialor  and  modem  tester  to  measure  a 
modems  immunity  to  various  noise  levels  and  hne  con- 
ditions. The  modem  tester  sends  100  biocKs  ot  data, 
each  consisbng  of  100  bytes,  and  measures  the  num- 
ber of  transmission  errors.  It  any  erors  are  detected, 
the  level  of  noise  is  reduced  and  the  data  sent  again. 
This  process  is  repeated  until  the  100  blocks  can  be 
sent  without  error 

In  ail  the  tests,  data  is  sent  between  the  modem 
under  test  and  a Hayes  Smartmodem  2400  in  both 
ongmale  and  answer  modes 
The  tests  are  repeated  on  three  sets  of  line  corxti- 
bons — C4.  C2.  and  3002 — which  represent  predivesb- 
ture  Bell  System  standards  tor  leas^  (private)  bnes 
The  C4  line  IS  relatively  dear  The  C2  has  some  audi- 
ble noise  but  not  enough  to  make  the  connection  unus- 
able. The  3002  line  apprcnimates  the  worst  conditions 
you  will  rrormaHy  firto  on  a dial-up  line.  Each  lirre  has 
higher  leitois  of  phase  fitter,  amplitude  inter,  and  other 
Ime  delects  than  the  prevKXis  line.  The  noise  intro- 
duced tor  the  test  le  "white  rroise."  which  is  the  fuss 
normally  heard  m the  background 
transmission  results  are  given  as  the  signal-to-noisa 
ratio,  rnaasured  in  deobeis.  which  represents  the  sig- 
rwl  level  needed  to  achieve  error-free  transmission 
Each  3 decibels  represents  a doubling  ol  trie  rabo.  so 
that  at  -12  decibels  the  notsa  Is  twice  as  strong  rela- 
tive to  signet  as  at  - 15  decibels  and  tour  times  as 
strongasat  - 18  deobeis  A modem  that  is  error-free 
ai  --6decibeis.  for  example.  IS  much  more  noise- 
resistant  than  or>e  that  is  error-free  at  - 12  decibels. 

*DNF— Old  not  finish  Modem  was  untfile  to  send 
without  error. 

Note:  The  modems  intended  tor  the  IBM  PC  Convert- 
ible— The  Correspondent-IBM  and  the  Easy  Talk 
1200— could  not  be  tested  because  our  evaiuabon 
Converbble  had  no  senaJ  port. 


Best-Cast  Liae  Coaditiens 


AT&T-Slandard  C4  Line 
Originate  | ' ] Answer  | 

Aftraga-Casa  Liat  Ceaditiaas 


AT&T'Standard  C2  Line 
Originate  | ) Answer 

Werst-Cass  Lias  Coadltloas 


AT&T-Standard  3002  Line 
Originate  \ \ Anawc 


Holmes  Microsystems'  The  Correspondent-T 


*4  -aa-ao-iT  \*-x3  -o  -n  io  » 

Holmes  Microsystems'  The  Correspondent-^ 


«4  -32-XI-1T  U-13  -t2  n -10  -• 

Megahertz  Corp.'s  EasyTalk  EMS<T1200 


4*  -K-20-17  -M-lS  -13  -«  -10  -9 

Migent  Pocket  Modem  MM1200 


III  1 

,111  1 

10 

12 

1 i ! 

DNF* 

DNF* 

»4  33  30-17  -14-13  - 13  11  -10  9 

Touchbase  Systems'  Wortdporl  1200 


HOLMES  MICROSYSTEMS  INC. 

The  Correspondent- 
IBM 

The  Correspondent-T 
The  Correspondent-Z 

Holmes  Microsystems  produces  The  Cor- 
respondent, a series  of  low-cost  internal 
modems  for  most  of  the  popular  laptop 
computers.  We  tested  The  Conespondent- 
IBM,  -Z,  and  -T,  for  the  IBM  PC  Convert- 
ible, Zenith  Z-18t,  and  Toshiba  laptops, 
respectively;  a newly  introduced  model  for 
the  NEC  MultiSpeed  was  not  available  in 
time  for  our  tests. 

List  price  for  The  Correspondent  is 
$299;  that’s  at  least  $100  less  than  the  list 
price  of  modems  from  the  laptop  manufac- 
turer. The  difference  in  street  prices  may 
be  not  be  so  great  because  of  heavy  dis- 
counting of  the  laptop  manufacturers'  mo- 
dems. 

The  Correspondent  modems  support 
the  Hayes  command  set  and  both  the  Bell 
2 1 2 and  CCi  ri  V.22  standards  for  1 ,200- 
bps  communications;  they  are  bundled 
with  Soflclone’s  Mirror  ll  communica- 
tions package,  which  is  similar  to  Cross- 
talk XVI. 

All  four  models  use  the  same  manual, 
with  a few  pages  of  specific  installation 
data  added  for  each  version  of  the  modem. 
These  few  pages  aren’t  always  enough,  es- 
pecially if  you’re  putting  a modem  into  the 


FACT 


FILE 


The  Correspondent-T  (for  Toshiba  T1  l(X) 
Plus.TI20O.andT3I0O) 

The  Coirespondent-Z  (for  Zenith  Z- 1 8 1 
and  Z- 1 83) 

The  Correspondent-IBM  (for  IBM  PC 
Conveitible) 

Holmes  Microsystems  Inc. 

7050  Union  Paric  Center.  #610 

Midvale.  UT  84047 

(800)443-3034 

List  Price:  $299  (all  versions) 

In  Short:  Inexpensive,  internal  1. 200-bps 
Hayes<ompaiible  nudcms  for  popular  lap- 
top computers.  All  three  are  good  perform- 
ers. Price  includes  Mirror  II  communkralions 
software. 

CinCl.£647ONREA0€R  SERVICE  CARD 
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■ LAPTOP  ADD-ONS:  MODEMS 


TIPS  FOR  TRAVELLERS:  HOT-WIRING  HOTEL  PHONES 


No  RJ-U  jack  in  your  hotel  room?  In  areas  with  poor  phone  signals,  bypass  the  mouthpiece 
anti  clip  the  leads  of  your  homemade  RJ-U  adapter  cable  to  the  leads  of  the  transformer  bltxk . 
Balance  the  handset  upside  down  on  the  htxtk  levers.  Ltutks  bizarre,  works  fine,  and  it’s 
perfectly  safe.  ( Iftnore  any  tuid  ftlattces  from  the  nuiid. ) 


If  you  plan  to  keep  in  touch  via  modem 
with  the  office  or  use  MCI  Mail  from  a 
hotel,  you'll  need  a travel  kit  to  cope  with 
recalcitrant  phone  systems. 

If  your  hotel  phone  has  a modular 
phone  jack  and  plug,  you're  in  business. 
Unplug  your  phone  and  plug  in  the  mo- 
dem. (Generally,  the  costlier  the  hotel, 
the  more  likely  you'll  find  modular 
phone  jacks.)  If  not,  you  need  $15  worth 
of  phone  accessories  and  a screwdriver  in 
order  to  deal  with  just  about  any  hotel 
phone  system  in  North  America. 

Here's  a shopping  list  for  your  acces- 
sory kit.  The  best  place  for  one-shop 
stopping  is  Radio  Shack  or  a discount 
store's  phone-parts  counter.  The  advan- 
tage of  Radio  Shack  is  that  every  fifth  or 
tenth  store  has  a genius  of  a 17-year-old 
future  MIT  grad  working  part-time 
who's  delighted  to  be  part  of  anything 
that  whiffs  of  contravening  FCC  phone 
regs.  He'll  steer  you  in  the  right  direc- 
tion. 

■ 12-inch  modular-to-spade  line  cord 
(Radio  Shack  part  No.  2'79-391 . $1 .20). 
It's  12  inches  of  telephone  wire  with  an 
RJ- 1 1 plug  at  one  end  and  four  loose 
wires  with  spade  lugs  at  the  other.  (RJ- 1 1 
is  the  designation  for  the  modular  phone 
connectors  of  the  past  decade.) 

■ Fully  insulated  alligator  clips  (270- 
378,  $1,29  for  10).  Crimp  or  solder  the 
clips  onto  the  red  and  green  leads  of  the 
m^ular-to-spade  line  cord.  Ignore  the 
yellow  and  black  leads. 

■ In-line  coupler  (279-358A,  $2.49).  A 
connector  with  RJ-1 1 jacks  at  each  end 
that  makes  one  long  telephone  cord  out 
of  two  shorter  cords,  so  you  can  put  your 
laptop  on  the  table  by  the  window  even 
though  the  phone  jack  is  IS  feet  away, 
under  the  bed. 

■ Modular  duplex  jack  (279-357, 
$4.95).  A Y-connector  that  lets  you  plug 
two  telephone  cords  (typically  your  hotel 
phone  and  your  modem  cord)  into  the 
same  telephone  jack.  In  a pinch,  this  can 
be  used  as  the  in-line  coupler. 

■ Extension  telephone  cord,  straight  or 


coiled,  with  RJ-II  plugs  at  both  ends, 
$2-$IO.  Coiled  cords  seldom  expand  to 
their  claimed  length,  but  they  store  readi- 
ly. Be  careful  not  to  buy  the  cord  that 
goes  between  the  phone  and  the  handset 
(the  hand,set  cord)  by  mi.stake.  It  has  RJ- 
I l-like  plugs  that  don't  fit  RJ-I I jacks. 

■ A small  flat-bladed  screwdriver  or 
Swiss  Army  knife  for  dealing  with  the  in- 
nards of  the  telephone  and  wall  jack. 

■ An  AC  extension  cord. 

If  the  hotel  phone  lacks  modular 
jacks,  you  can  access  the  phone  lines  in 
one  of  five  places:  the  mouthpiece,  inside 
the  phone  at  the  transformer  block,  the 
wall  jack,  at  a phone-wire  junction  box 
along  the  baseboard,  or  along  the  cable. 

First,  try  the  easy  route:  see  if  the 
phone  has  RJ- 1 1 connectors.  Sometimes 
the  line  cord  is  hardwired  at  the  phone 
and  has  an  RJ- 1 1 plug  at  the  wall  jack,  or 
vice  versa.  Also  check  the  bathroom 
phone,  if  there  is  one.  Generally  you  re- 
lease a wall  phone  by  sliding  a locking  le- 


ver up  or  down,  then  ease  the  phone  up 
and  off  the  wall. 

If  that  doesn't  work,  the  next  easiest 
access  is  to  unscrew  the  mouthpiece  on 
the  hand.set.  The  carbon  mike  pops  out 
and  you  see  a pair  of  contacts  for  the  mi- 
crophone. Use  your  12-inch  cable  with 
the  alligator  clips.  Put  the  red  and  green 
leads  on  the  two  contacts.  It  doesn't  mat- 
ter which  lead  is  connected  to  which  con- 
tact. The  quality  of  the  modem  signal 
may  be  affected  by  going  through  the 
phone  transformer.  If  so,  attack  the  in- 
side of  the  phone. 

Remove  the  phone  case  and  locate  the 
transformer  block,  which  has  a maze  of 
multicolored  wires  attached.  Attach  the 
red  and  green  leads  of  your  1 2-inch  cable 
to  the  red  and  green  transformer  wires. 
To  keep  the  telephone  hook  levers  down, 
balance  the  handset  upside  down  or  u.se  a 
strong  rubber  band. 

Can't  (or  don't  want  to)  take  the 
phone  apart? 
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An  exira  telephone  cord,  a nuniular  duplex  jack  ( to  plug  two  devices  into  one  outlet),  an  in-line 
coupler  (to  connect  two  phone  cords),  an  R J- 1 1-to-spade  lug  adapter  ( with  alligator  clip  leads, 
not  shown),  a screwdriver,  and  American  ingenuity  can  keep  your  PC  in  touch  with  the  outside 
world from  anywhere  in  the  world. 


Then  brush  aside  Ihe  dust  bunnies 
most  hotels  breed  under  their  beds,  undo 
the  wall  plate,  connect  your  special  cable 
to  the  red  and  green  leads  (you  don't  need 
the  yellow  and  black  leads),  and  use  the 
in-line  coupler  and  extension  line  cord  to 
hook  up  your  computer. 

The  last  method  involves  minor  van- 
dalism to  the  phone  lines  and  can't  be  of- 
Hcially  endorsed.  (The  others  are  just  dis- 
assembly and  reassembly,  with  no 
lasting  ill  effects.)  It  involves  scraping  a 
bit  of  insulation  off  the  phone  cord  until 
you  expose  the  wires  inside  the  red  and 
green  leads.  Attach  your  alligator  clips 
and  dial  away.  Contributing  editor  Jim 
Seymour  has  found  evidence  of  this 
method  in  airline-club  wailing  rooms 
(see  the  sidebar  "New-Age  Hobos  Hit 
the  Road"). 

In  some  cases,  you  may  have  to  dial 
manually,  then  order  the  rnodem  to  pick 
up  in  the  line  (either  a special  command 
specific  to  your  software,  or  by  issuing 


the  Hayes  command-set  command  to 
seize  the  line,  ATD,  then  hanging  up  the 
phone).  You  may  also  have  to  insert 
pauses  (commas  if  you  have  a Hayes- 
compatible  modem)  in  the  dialing  string 
between  the  8 or  9 for  the  outside  line  and 
the  phone  number. 

Sometimes  even  these  tactics  aren’t 
enough — some  hotel  phone  systems 
won't  let  you  dial  out.  Make  it  a point 
never  to  stay  there  again . 

There  is  the  minor  point  of  legality. 
The  FCC  expects  you  to  ring  up  the 
phone  company  any  time  you  connect  an 
answering  machine,  modem,  or  attack 
dialer  to  a phone  line,  even  if  you’re  just 
passing  through  town.  Don't  lose  any 
sleep  over  the  issue.  And  as  long  as  you 
keep  your  hands  off  the  hotel  towels  and 
robes,  you  should  be  left  alone. 

— Bill  Howard 


Bill  Howard  is  an  executive  editor  of  PC 
Magazine. 


PC  Convertible.  It’s  a difficult  operation 
that  involves  removing  the  power  supply 
card,  connecting  cables,  and  several  other 
steps. 

The  main  manual  is  well  laid  out  with 
both  user  and  programmer  information,  in- 
cluding descriptions  of  all  the  Hayes  com- 
mands supported  by  the  Correspondents. 

All  the  Correspondents  turned  in  re- 
spectable performatKes  on  the  TAS  mo- 
dem tester,  and  we  didn't  discover  any 
Hayes  incompatibilities. 

The  Holmes  modems  are  recommend- 
ed to  anyone  who  wants  to  save  a few 
bucks  on  an  internal  modem  for  a laptop 
computer. 

MEGAHERTZ  CORP. 

EasyTalkEMS/T1200 

Megahertz  Corp.  is  the  prototypical  small, 
fast  niche-marketing  company.  Whenever 
the  giants  create  a window  of  opportunity. 
Megahertz  jumps  in.  If  ATs  can  run  faster 
by  changing  a crystal.  Megahertz  sells 
crystals.  If  IBM  blows  it  and  makes  the 
modem  for  the  Convertible  accept  com- 
mands in  Swahili  instead  of  the  Hayes  AT 
command  set  then  Megahertz  sells  a 
Hayes-compatible  iTKxiel. 

Sometimes  I think  the  development 
process  at  Megahertz  goes  something  like 
this: 

" Ya  know,  the  hard  disk  in  the  Toshiba 
T3 100  is  real  slow.” 

"And  I can’t  run  my  really  big  1-2-3 
spreadsheet  since  it  has  no  extended  mem- 
ory." 

“And  the  modem's  back-ordered." 

“Why  don’t  we  make  a combination 
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Ka'i.vTalk  KMSrrtZIW 
Megiihen/  Ccwp. 

2681  Parley’s  Way.  #2-102 
Sail  l.ake  Cily.  UT84I()9 
(801)485-8857 
List  I»nce:  S899 

In  Short:  A 1 -Mbyte  cxpamlcd  menMiry 
(LIM/EMS)  and  nuxlcm  card  for  the  Toshiba 
T3I(K).  A gkxxl  way  lo  cram  two  Tunctions 
into  a single  slot,  but  the  price  is  high. 

circle:  64SONFIEAQ£H'srRViCE  CARO 
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Racal-\^dic 
Defines  Dazzfing 
Performance 


"If  there's  one 
modem  that  really 
stands  out  in  this 
crowd  of  clones, 
the2400VPisit:’ 

—PC  Magazine 


Someone  finally  shed  some 
light  on  what  a real  modem 
ought  to  be. 

After  benchmarking  eighty- 
seven  1200  and  2400  bps  mo- 
dems, PC  Magazine  dim’t  call 
our  2400VP  just  another 
modem. 

They  called  it  Editor's 
Choice. 

Of  course,  we  were 
grateful  But  not  surprised. 

At  Racal-Vadic  we've  been 
producing  some  of  the  indus- 
try's most  feature-rich,  cost- 


EDfTOfi'S 

CHOICE 


effective,  "tough-as-a-brick" 
modems  for  over  17  years. 

For  us,  the  2400W  is 
business  as  usual-a  shining 
example  of  what  price/perform- 
ance is  all  about 

PC  Magazine  agreed:  "The 
2400VPmngsanumberqf 
features formerfy found  onfy 
on  very  expensive  mainframe 
modems  to  the  PC  communi- 
ty at  a very  competitive  price'.' 

Features  like  MNP"  error 
correction.  A fifteen-number 
dialing  directory.  Log-on  com- 


mands of  up  to  120  characters. 

Add  to  mat  the  full  ATPlus” 
command  set,  automatic  data/ 
voice  switching,  and  automatic 
speed  conversion;  and  it's  easy 
to  see  why  this  modem  out- 
shines everything  in  its  class. 

So  if  you're  ready  for  more 
than  just  another  modem, 
you're  ready  for  me  2400W 
For  more  information— and 
a ccmy  of  the  2400VP's  brilliant 
performance  comparisons— call 
Racal-Vadic  today,  toll  free,  at 
800-482-3427. 


!RACAL 


1525  McCarthy  Boulevard,  Milpitas,  CA  95035 
nCK^CII  WCIUI^  1el:  (408)  432-8008 -TWX:  556-409  RAVAMLP 


ORCLE  732  ON  READER  SERVICE  CARD 


Our  new  screen 
eliminates 
shady  characters. 


Take  the  Multi  and  run. 

Multi^>e0d  EL 


Now  the  world's  fastest  portable 
computer  makes  every  character  bold- 
er and  brighter. 

That’s  because  the  new  MultiSpeed 
EL  has  a backlit  screen.  Which  means 
you  can  easily  read  it  anywhere  you 
choose  to  use  it.  On  the  plane.  In  the 
car.  Even  in  the  dark. 

This  is  the  portable  that  combines  a 
clock  speed  of  9.54  or  4.77  MHz  with 
the  NEC  16-bit  V-30  processor  and 


640IC  RAM.  So  it’s  not  only  quick,  but 
powerful  enough  to  do  most  anything 
a desktop  can  do. 


Sundard  Features 

Clockspeed 

9.54/4.77  MHz 

ScTwi  type 

Backlit  LCD 

Memory 

640K  bytes 

Keyboard 

FuUSize 

Bli-in  Scfimur 

5 programs 

Numeric  Keypad 

Separate 

Disk  Drives 

Dual  720K  (3.5") 

iVeighi 

It.SItM. 

What’s  more,  it’s  PC  compatible. 
And  even  does  windows. 


You’ll  find  the  new  MultiSpeed  EL 
at  ComputerLand,  Connecting  Point, 
Eczel,  MicroAge  and  Sears  Business 
Systems  Centers.  For  product  litera- 
ture or  the  location  of  your  nearest 
dealer  call  1-800-447-4700. 

If  you  already  own  a Multi  and 
would  like  to  upgrade  your  screen,  or 
need  technical  information,  call  NEC 
Home  Electronics  (USA)  Inc.  at 
1-800-NEC-SOFT. 

You’ll  find  your  job  a lot  easier 
when  you  work  with  brighter  characters. 
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SEC 


NEW-AGE  HOBOS  HIT  THE  ROAD 


Once  upon  a gentler  time,  when  trav- 
eling men  of  leisure  rode  the  rails 
across  this  country,  spending  their  nights 
in  hobo  camps,  the  good  burghers  of  the 
communities  they  visited  would  some- 
times find  odd  chalk  marks  on  the  sides 
of  their  houses,  or  rings  or  crosses  of 
stones  in  the  dirt  outside  their  garden 
gates. 

Those  were  “hobo  signs,”  marks  left 
by  these  unticketed  and  undocumented 
travelers  to  identity  for  their  colleagues 
of  the  road  those  houses  where  a kindly 
housewife  might  offer  a plate  of  lunch,  or 
a piece  of  pie,  without  calling  the  sheriff. 
A safe  haven,  in  other  words:  an  opportu- 
nity for  brief,  congenial  contact  with  the 
workaday  world. 

Lately  I think  I’ve  begun  spotting  in 
my  travels,  via  jet  planes  and  in  expen- 
sive lodgings — much  fancier  means  of 
travel  and  accomodation  than  those  of 
hobos,  though  not  necessarily  more  reli- 
able or  comfortable — signs  of  a latter- 
day  traveling  contingent,  what  may  he 
the  Electronic  Age's  analogue  of  those 


markings  or  rings  of  stones. 

These  marks  seem  to  be  left  by  travel- 
ers who  carry  portable  computers,  and 
who  grow  weary  of  finding  only  hard- 
wired telephones  with  no  reasonable 
means  of  connecting  their  machines’  mo- 
dems to  their  electronic  lifeline.  I keep 
noticing — most  often  in  airline  clubs  at 
airports,  but  also  in  other  moie-or-less 
public  places — that  some  earlier  traveler 
has  carefully  made  a slit  of  a couple  of 
inches  in  the  outer  jacket  of  the  cable 
emerging  from  these  damnable  tele- 
phones, then  apparently  stripped  just  an 
eighth-inch  or  so  of  insulation  from  the 
red  and  green  wires  within  that  cable. 

It  looks  to  me  very  much  as  if  this  has 
been  done  so  that  a traveler  with  a tele- 
phone cord  equipped  with  tiny  alligator 
clips  at  one  end  could  plug  that  cord  into 
his  computer,  then  clip  the  ted  and  green 
leads  from  that  cord  to  the  corresponding 
pair  of  newly  revealed  wires  in  the  cable 
leading  from  the  telephone  to  the  wall. 

How  clever.  How  useful.  How  kind 
of  these  electronic  hobos  to  leave  behind 


a discreet,  nondestructive  sign  of  safe  ha- 
ven, of  safe  passage  to  MCI  Mail,  AT&T 
Mail,  Telemail,  and  the  like,  for  their 
colleagues  of  the  road. 

An  insurance  executive  I know  who 
has  also  noticed  the  spread  of  purposely 
frayed  telephone  wires  suggests  that 
these  modem  hobo  signs  have  been  left 
by  members  of  the  elusive  Club  232,  a 
group  apparently  dedicated  to  fostering 
easier,  mote  civilized  electronic  commu- 
nications in  our  society. 

Keep  an  eye  open  for  this  kind  of 
hobo  sign  in  your  travels.  And  when  you 
spot  the  sign  in  a useful  public  place, 
send  us  a note  here  at  PC  Magazine.  Be 
specific:  “third  telephone  from  the  left  in 
the  bank  of  phones  in  the  no-smoking 
area  at  TWA’s  club  at  O’Hate,”  for  ex- 
ample, We  may  find  it  necessary,  in  the 
public  interest,  to  publish  occasional  list- 
ings of  confirmed  hobo  signs. 

— ^Jim  Seymour 

Jim  Seymour  is  a columnist  and  contrib- 
uting editor  of  PC  Magazine. 


modem  and  EMS  memory  board?  You 
could  use  it  as  a RAMdisk.” 

And  so  they  did. 

As  good  as  the  Toshiba  T3I00  is,  its 
slow  hard  disk  just  begs  for  a caching  pro- 
gram or  RAMdisk.  And  what  good  is  a 


■ The  $899  EMS/T 1200 
is  an  impressive  piece  of 
engineering  and  a great 
idea  for  power  users. 


laptop  without  a modem?  Unfortunately, 
the  T3I00  has  but  one  expansion  slot,  so 
you  can  have  2 megabytes  of  RAM  or  a 
modem,  but  not  both.  Into  this  void  comes 
the  EasyTalk  EMS/T  1 200,  a single  board 
with  I megabyte  of  EMS  memory  and  a 


1 ,200-bps  Hayes-compatible  modem. 

This  $899  card  is  an  impressive  piece  of 
engineering.  Smaller  than  a PC  half-card, 
it  combines  a 1,200-bps  modem  with  I 
megabyte  of  RAM  packed  into  Single  in- 
line packages  (SIPs)  that  stand  the  chips  on 
their  sides. 

While  the  review  unit  worked  just  fine, 
it  was  clearly  an  early  production  unit. 
Blue  wire  and  capacitors  were  soldered  in 
and  glued  to  both  sides  of  the  board,  and 
one  chip  had  several  leads  pulled  from  its 
socket  with  blue  wires  soldered  to  them. 

The  modem  performed  well  on  all  of 
our  standard  tests,  turning  in  results  signif- 
icantly better  than  average  for  1 ,200-bps 
modems.  CrossTalkXVI  is  included. 

Tested  as  standard  Expanded  Memory, 
the  EasyTalk  EMS/TI2(X)’s  memory  sec- 
tion proved  to  be  20  percent  faster  than  the 
Intel  Above  Board  PS/ AT.  We  were  un- 
able to  test  the  EMS/TI200’s  extended 
(LIM  EMS)  memory  functions,  as  our 
benchmarks  only  test  EMS  implementa- 


tions that  are  entirely  in  hardware,  and  the 
EMS/T 1 200  uses  a software  setup. 

The  only  problems  with  the 
EMS/T 1 200  are  its  cost  (for  $899  you 
could  almost  buy  a desktop  machine)  and 
the  truly  terrible  documentation  provided 
by  Megahertz.  The  “manual”  is  only  18 
word-processed  8-  by  1 1 -inch  pages,  and 
only  3 pages,  one  of  them  a diagram,  cover 
the  memory  section.  The  manual  does  not 
list  of  Hayes  commands  supported. 

The  ^S/TI200  is  a great  idea  for 
power  users  with  money  to  bum.  People 
who  can’t  face  being  on  the  road  without 
every  spreadsheet  they’ve  ever  created 
will  he  thrilled  with  this  product. 

MEGAHERTZ  CORP. 

EasyTaik  1200 

Megahertz’s  EasyTalk  1200  was  one  of 
the  first  Hayes  compatible  modems  for  the 
IBM  PC  Convertible,  developed  as  a re- 
sponse to  IBM’s  inexplicable  decision  to 
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‘‘Wve  got  to  sU^ 
meeting  like  this.” 


NcwYouCanAfrm) 

EXxArYocRFiNGEKnps. 


Asher  Technologies  has  created 
the  first  affordable,  full-featured 
PC-based  fax. 

Stop  walkine  and  waiting. 

NotM  instead  of  walking  back 
and  forth  to  the  fax  machine, 
and  waiting  around,  you  can 
send  and  receive  fax  messages 
fixDm  your  desk.  For  jast  $395, 
the  half-card  JT  Fax  Internal  fits 
inside  your  personal  computer 

IhidnTurks  (mnen  Asher  and  JT  Fax  Asher  TK'hn<ik>({ic&,  Inc 


and  turns  it  into  a full-featured 
fex  machine.  And  for  $495 JT 
Fax  External  plugs  into  your 
ponable  or  lap  top  computer. 

All  the  features.  Vs  the  price. 

Asher  has  streamlined  PC- 
based  fax,  eliminating  most  of 
the  cost  but  keeping  ^ tlie  fea- 
tures. So  ^ou  get  the  easy-to-use 
screens,  auto  baling,  applica- 
tions compatibility,  and  high- 


speed transmission  of  PC-based 
f^  devices  costing  $1,000  and 
$1,200.  But  you  pa\'  only  $395. 

Get  the  fax. 

Q:)ntact  Asher  Technologies, 
1009-1  Maasell  Road,  Roswell,  GA 
30076.  Or  call  800-334-9339  or 
404-993-4590.  B\X:  404-642-1894. 

MAsher 

An  Intelligent  Systems  Company 
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Modems  for  Laptops: 
Summary  of  Features 

(Products  listed  m ascending  price  order) 


List  price 

Internal  or 
eiternal 

Size 
(HWD 
in  inches) 

Weight 

(ounces) 

Speed 

(bps) 

Communications 

software 

included 

Protocols  supported  1 

Bell  CCITT  li 

fTZ  WtKidport  1200 

JLlj  Ibuchbase 

Systems  Inc. 

$199 

External 

4 X 2.4x1 

6.5 

300/1.200 

None 

103.212A 

V.21.V.22 

Migent  Pocket  Modem 
MM1200 

Migent  Inc. 

$259 

External 

5x2.5x1.25 

5,6 

300/1.200 

BitCom 

103.212A 

None 

1 

The  CorrespondenMBM 

Holmes  Microsyslwns  Inc. 

$299 

Internal 

NA 

NA 

300/1.200 

Mirror  II 

212 

V.22  ; 

The  Correspondent'T 
Holmes  Microsystems  Inc. 

$299 

Internal 

MA 

NA 

3001,200 

Mirror  II 

212 

V.22  * 

The  Correspondent-Z 
Holmes  Microsystems  Inc. 

$299 

Internal 

N/A 

NA 

300T.200 

Mirror  II 

212 

v.22 

EasyTalk  1200 

Megahertz  Corp. 

$400 

Internal 

N/A 

N A 

300/1 ,200 

Crosstalk  XVI 

103, 21 2A 

V.22 

EasyTalk  EMST1200 
Megahertz  Corp. 

$899 

Internal 

MA 

NA 

300/1,200 

Crosstalk  XVI 

103.212A 

V.22 

— Indicates  Editor^  Choice  — Not  applicable:  sue  and  weight  measurements  apply  to  eitemal  modems  only. 


sell  its  laptop  with  a modem  that  used  only 
the  IBM  command  set. 

Megahertz  quickly  capitalized  on  this 
faux  pas  and  was  selling  Hayes-compati- 
ble modems  just  months  after  the  Convert- 
ible’s introduction,  throwing  in  Crosstalk 
XV/ at  no  extra  cost. 

The  EasyTalk  1200’s  documentation  is 
much  better  than  that  for  the  EMS/ 1 200.  It 


MFACT  FILE 

EwyTalk  1200 
Megahertz  Corp. 

2681  Parley’s  Way,  #2-102 
Sail  Lake  City.  UT  84 109 
(801)485-88.57 
List  Price:  $400 

In  Short;  \ Hayes-compatible  internal  mo- 
dem for  the  IBM  Convertible.  Includes 
CrosslalkXVI. 

CIBClE  won  reader  SgPyiCE  CARD 


includes  a very  detailed  set  of  installation 
instructions  complete  with  line  drawings 
that  show  you  just  what  the  system  should 
look  like  each  step  of  the  way.  This  is  a 
good  thing,  since  installing  a modem  in  the 
PC  Convertible  is  about  as  easy  as  lifting  a 
Mack  truck  and  about  as  much  fun  as  un- 
dergoing root  canal  work. 

The  manual  is  still  devoid  of  all  prt>- 
gramming  information  and  command  de- 
scriptions. This  is  your  basic  meat-and-po- 
tatoes  modem,  and  frankly  there  isn’t 
anything  here  to  make  it  worth  the  extra 
$ 1 00  over  the  Holmes  modems. 

MIGENTINC, 

Migent  Pocket  Modem 
MM1200 

The  Migent  Pocket  Modem  MM  1 200  was 
the  darling  of  our  May  12th  communica- 
tions blockbuster  issue  (Volume  6 Number 
9).  Its  Ferrari-ied  case  and  Ghia  styling  led 
us  to  state  that  this  modem  may  become  a 


new  technological  status  symbol. 

The  folks  at  Migent  haven’t  been  sleep- 
ing since  May  12.  The  $259  Pocket  Mo- 
dem now  includes  a carrying  pouch,  18- 
irKh  cables  for  both  9-  and  25-pin  serial 


■ The  Pocket  Modem  is  a 
small,  rugged  system 
improved  by  the  addition 
of  the  carrying  case  and 
the  new  AC  adapter. 

ports,  and  the  smallest  AC  adapter  I’ve 
ever  seen.  The  manual  is  much  improved, 
and  a complete  manual  is  included  for  the 
BitCom  communications  package  that 
comes  with  the  modem.  What  in  May  was 
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says 

you  carit  please  everyone? 


20Mb  hard  disk,  the  Datavxie  20  Meg 
is  desimed  to  handle  the  bigjobs 
It  also  has  a 3.5"  internal  tloppy 
disk  drive  and  all  the  other  fea- 
tures you’re  looking  for  like  built- 
in  RAM  drive  software  a full-sire 
amber  gtslight  screen,  a detached 
83-ke)'  mechanical-touch  key- 
board and  modem  capabilities 

When  it  comes  to  laptops. 
Datavue  gives  )'ou  more  More 
screen  choices.  More  drive  choices. 
And  more  mcmor)’  choices.  Plus 
full  IBM  compatibilit);  of  course 
With  so  much  to  choose  from, 
it's  no  wonder  Datavue  is  making 
e\'er)’body  happy. 

For  more  information  contact  us 
at  One  Meca  Way.  Norcross.  GA 
30093.  (404)  564-5555. 

An  Intelitgent  Systems  Company 
CIRCLE  190  ON  READER  SERV  ICE  CARD 
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The  lact  is,  when  you  specialize  only 
m portable  computers,  it's  easy. 

Data\’ue  is  the  industry  leader 
in  portable  technolog)'.  We  were 
first  with  backlit  screens  and  super- 
twisted  ci^stal  LCD  screens.  We 
were  first  to  introduce  a laptop 
with  a half-card  expansion  slot. 
And  now  were  first  to  offer  a choice 
of  laptops  to  fit  most  ever)’  need 

Hir  price  sensitive  buyers,  theres 
9 lb  Sprkl"  It  delivers  all 
the  features  and  power 
of  the  indu.str)''s  leading 
laptops  at  hundreds 
of  dollars  less.  For 
$995.  you  get  a 
super-readable 
80  character  x 
25  line  displa)'. 
dual  speed 
processor  3.5" 
microdrive 


retractable  built  in  handle  384K 
expandable  to  640K  memor)'. 
a mechanical  touch  ke)'board 
and  more 

Snap  1+1™  is  Datav'ues  versatile 
expandable  laptop  that  has  the 
power  of  a microcomputer  It  can 
do  everything  a standard  PC  can 
do  with  full  IBM®  software  com- 
patibility. And  for  the  ultimate  in 
portability,  a 512K  ROM/'RAM 
- allows  Snapis 
lap  module  to  func- 
tion as  a ’diskless' 
lb.  PC. 

With  an 
internal, 
shock- 
resistant 
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FACT 


FILE 


lion  of  the  carrying  case  and  AC  adapter. 
Recommended  to  all  Lamborghini  owners 
and  Armani  devotees. 


FACT  FILE 


Mi^vnt  Pocket  Modem  MMI2U0 
Migent  Inc. 

865  Tahoe  Blvd. 

P.O.  Box  6062 
Incline  Village.  NV  89450 
(702)  832-3700 
List  Price:  $259 

In  Short:  A stylish  shin-pockcl-sizc  1 .2(K)- 
bps  m<xlcm  that  performs  well.  Includes  AC 
adapter,  carry  case.  BiiCom  software,  and 
cables. 

CIRCLE  <44  ON  HEADER  SERVICE  CARD 


a few  stapled  pages  is  now  a complete, 
typeset  user  guide. 

The  Pocket  Modem  now  works  just 
fine  without  a telephone  plugged  into  its 
second  jack,  correcting  a problem  our  re- 
viewers had  with  the  previous  Pocket  Mo- 
dem we  tested. 

The  Pocket  Modem  is  small.  Hayes 
compatible,  and  rugged  enough  to  stand 
up  to  the  PC  Labs  sumo  wrestler  test.  The 
Pocket  Modem  we  tested  for  this  article 
didn’t  perform  as  well  on  the  TAS  modem 
test  set  as  did  the  one  we  had  in  May;  we 
attribute  the  differences  to  manufacturing 
variations. 

There’s  still  room  for  improvement 
here:  I particularly  dislike  the  way  the 
Pocket  Modem  sends  your  computer  a 
Ctrl-G  to  make  the  bell  ring  as  a low  bat- 
tery indicator.  Ctrl-Gs  are  common  false 
characters  on  noisy  lines,  and  a Ctrl-G  in 
the  middle  of  a file  transfer  won’t  make 
your  computer  beep — it  will  just  screw  up 
the  block  being  sent.  An  LED  indicator 
would  be  an  improvement;  a beeper  in  the 
modem  that  would  go  off  when  the  battery 
is  low  would  be  better  still. 

The  Pocket  Modem  could  also  use  an 
acoustic  cup  adapter  and  support  for  the 
CCITT  signaling  systems  used  overseas 
(Touchbase’s  Worldport  1200,  reviewed 
here,  offers  this  feature). 

The  competition  has  also  caught  up 
with  Migent  in  the  area  of  size.  In  fact,  the 
Worldport  1200  is  smaller  and  performed 
better  on  noisy  phone  lines  (see  the  sum- 
mary of  features  table). 

The  Pocket  Modem  is  a small,  rugged, 
and  stylish  system  improved  by  the  addi- 


TOUCHBASE  SYSTEMS  INC. 

Worldport  1200 

While  Migent’s  Pocket  Modem  is  the  de- 
sign award  winner  among  shirt-pocket 
modems,  the  Worldport  1 2(K)  is  just  an  ex- 
cellent modem  in  a plain  brown  wrapper. 
A full  inch  smaller  than  the  Migent.  the 
$199  Worldport  includes  four  LEDs,  per- 
forms better  under  bad  line  conditions,  and 
lists  for  $60  less. 

Touchbase  Systems  even  remembered 
that  people  with  portable  computers  some- 
times have  to  deal  with  hotel  phones  that 
don’t  have  modular  jacks.  The  Worldport 
includes  an  adapter  so  that  you  can  use  Ra- 
dio Shack’s  acoustic  coupler  for  these  situ- 
ations. You  can  even  pretend  you're  in  an 
HP  commercial  and  pull  into  a phone 
booth  to  MCl-mail  that  brilliant  new  idea 
back  to  the  home  office. 

Although  Touchbase  claims  the  cups 
work  at  1 ,200  bps,  my  testing  showed  that 
1 .200-bps  performance  was  very  sensitive 
to  the  telephone  and  handset  used,  but  300- 
bps  communications  were  always  error- 


WoridportlZOO 
Touchbase  Systems  Inc. 

16  Green  Acre  Ln. 

Noithpon.  NY  11768 
(316)261-0423 
List  Price:  $199 

In  Short:  The  world's  smallest  external  mo- 
dem, and  the  only  one  supplied  with  an 
acoustic  cup  adapter  and  diagnostic  LEDs.  A 
lop  perfoimer,  it  is  also  upgradable  to  2.400 
bps  for  $199  (upgrade  includes  Carbon  Copy 
software).  Stmngly  recommended. 
ciRcrraasoNnEADenseRvicgCABO 


free.  The  acoustic  coupler  adapter  uses  the 
same  connector  as  the  AC  adapter;  hence 
you  can  only  use  the  cups  while  on  battery 
power. 

Since  batteries  last  just  10  hours,  you 
may  need  a pocketful  of  Duracells  for  a 
long  trip.  But  Touchbase’s  engineers 
stayed  up  late  to  figure  out  how  to  squeeze 
the  most  out  of  those  Duracells.  The 
Worldport  is  powered  up  only  when  your 
computer  is  asserting  the  DTR  (pin  20)  sig- 
nal on  its  serial  port.  This  signal  is  as.serted 


Three  machine-specific  internal  modems  and  two  pocket-size  external  modems  cost  less  or  do 
more: from  left  to  right,  in  from,  the  $259 Migent  Pocket  Modem  MM 1200  and  the  $199  Worldport 
1200;  from  left  to  right,  in  back,  the  two  parts  of  the  $400  EasyTalk  1200  {detachable  phone  jack 
and  modem),  the  $899  EasyTalk  EMSITI 200  with  1200-bps  modem  and  expanded  memory,  and 
The  Correspondent-T,  which  lists  for  $299,  the  same  amount  as  the  IBM  and  Zenith  versions. 
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llie  inventors  (tf  the  3.5''dri:^ 
recommend  only  one  floppy  disk. 

Thmrs. 


If  your  computer  has  3.5"  drives,  it  has  a little  bit  of  Sony  Because  Sony 
invented  the  3.5"  drive  technology  that  has  taken  floppy  disk  memory  all  the 
way  to  two  megabytes. 

So  nobody  knows  better  than  Sony  how  important  high  standards  are  for 
producing  3.5"  floppy  disks.  But  then,  ^ny  invented  those,  too,  as  well  as  the 
most  demanding  methods  for  making  3.5"  disks. 

Such  as  the  Sony  Vivax™  magnetic  medium,  with  the  high  coercive  force 
necessary  to  suppress  the  "noise"  that  can  cause  disk  error.  And  the  Sony 
DDL™  binder  system  for  incredibly  even  dispersion  of  magnetic  particles  on 
the  disk  surface.  Then  thereh  Sony's  burnishing  expertise  that  elimmates 
microscopic  projections  as  small  as  1/1, 000,000th  of  a millimeter. 

But  the  best  reason  to  trust  only  Sony  is  your  irreplaceable  data.  After  all, 
you'll  be  stormg  six  times  the  information  on  a disk  that's  one-third  smaller 
than  a 5.25"  floppy  That's  why  we  recommend  only  one  floppy  disk  for  our 
3.5"  drives.  The  Sony 


THE  ONE  AND  (my; 

P Ooiporaiton  of  America  Sonp  Vivax  DDL  an-i  !Zbe  Ooe  and  Only  a 
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Portable 
Printers: 
Two  for 
the  Road 


Get  hard-copy  printouts — 
wherever  you  are — 
with  these  compact, 
lightweight  models. 


only  after  your  itxxlem  program  initializes 
the  serial  port.  The  Worldport  can  even  be 
powered  with  + 1 2 volts  E)C  on  pin  9 of  the 
serial  port. 

Touchbase  has  made  some  improve- 
ments in  the  design  of  the  Worldport.  It 
now  has  thumbscrews  to  attach  it  firmly  to 
your  computer,  and,  unlike  the  Migent,  it 
doesn’t  have  a lip  around  the  DB-25  con- 
nector that  makes  it  hard  to  plug  the  Mi- 
gent into  the  interface  port  of  some  com- 
puters. 

The  Worldport's  LEDs  make  it  much 
easier  to  find  out  what’s  going  wrong 
when  you  can’t  get  the  MCI  Mail  node  in 
Caracas  from  your  hotel  rxxim  in  Quito. 
The  lights  are  especially  welcome  since 
the  Worldport  (like  the  other  shirt-pocket 
modems)  has  no  speaker  to  sound  an  alarm 
or  give  status  information.  The  LEDs  dis- 
play Low  Battery,  High  Speed  (1,200 
bps).  Carrier  Detect,  and  Call  in  Progress 
conditions.  The  Low  Battery  LED  in  par- 
ticular can  be  a godsend. 

If  a shirt-pocket  modem  is  in  your  fu- 


D I T O R ’ S 
ftoc  H O I C E 


. Worldport  1200 


The  Worldport  1200  from  Touch- 
base  Systems  is  a superior  product 
at  an  attractive  price.  The  smallest 
modem  on  the  market,  the  World- 
port  also  is  the  only  modem  of  its 
size  that  is  supplied  with  an  acoustic 
cup  adapter  and  diagnostic  LEDs. 
The  recently  announced  Worldport 
2400  should  also  be  a winner.  You 
can  upgrade  from  the  1200 for 
$199— a great  deal,  since  the  up- 
grade will  be  available  before  the 
standalone  2,400-bps  version,  and 
the  1 ,200-bps  modem  plus  the  up- 
grade costs  less  than  the  2400  will. 


hire,  1 strongly  recommend  that  you  fmd 
room  for  this  4-  by  2.4-  by  1-inch,  6.5 
ounce  wonder. 


Howard  Marks  is  an  independent  systems 
consultant  cmd  free-lance  writer  based  in 
New  Jersey. 


Some  people  question  the  value  of 
portable  printers.  Isn’t  it  easier, 
they  ask,  to  simply  wait  until  you 
get  home  to  print  out  your  work? 
Or  why  not  just  use  someone  else’s  print- 
er— it’s  simple  enough  to  hook  up  your 
laptop  computer  to  a standard  interface. 
Valid  points,  but  still  there  are  many  peo- 
ple who  want  to  leave  behind  copies  of 
their  work  for  others  or  who  like  to  make 
notes  on  paper  copies  of  reports — people 
who,  in  short,  want  quick  printing  wherev- 
er they  are.  That’s  where  lightweight, 
compact  printers  come  in. 

\^at  makes  a printer  portable?  We 
classify  a portable  printer  as  anything  un- 
der about  8 pounds^ — ideally,  we’d  like  to 
see  them  no  heavier  than  5 pounds,  but  that 
isn’t  always  possible.  A portable  printer 
should  be  mgged,  offer  decent  print  quali- 
ty, be  able  to  ran  off  battery  and  AC  pow- 
er, and  be  compact  enough  to  fit  into  the 


same  case  as  your  laptop  computer. 

Two  of  the  best  laptop  printers  come 
horn  Axonix  Corp.,  which,  besides  its 
Axonix  ThinWrite  100  printer,  also  makes 
an  add-in  drive  for  the  Toshiba  T1 100  Plus 
and  a variety  of  Toshiba  accessories,  and 
Diconix,  whose  150  InkJet  Printer  remains 
the  darling  of  jet-set  power  users.  Watch 
for  more  small  printers  in  our  upcoming 
printer  special  in  October. 

— Nora  Georgas 

AXONIX  CORP. 

Axonix  ThinWrite  100 

The  Axonix  ThinWrite  1(X)  is  better  de- 
scribed as  a luggable  than  a portable  print- 
er. At  6.5  pounds  this  beige-and-gray 
(don’t  manufacturers  ever  get  tired  of 
those  colors?)  beauty  is  just  a bit  heavy  to 
twirl  lightly  around  your  fmger  as  you  trip 
gaily  down  the  street.  Still,  its  compact  di- 
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The  Wind  Publisher. 


Introducing  Wordstar  2000  Plus,'  a powerful  and  innovative 
tool  for  word  publishers  that  turns  novices  into  profession- 
als. It  fcaturcs:  automatic  reformatting  of  text  based  upon 
ynur  font  choice,  multiple  fonts  in  a document,  newspaper 
style  columns  and  automatic  or  discretionary  hyphenation.  It 
will  even  allow  you  to  change  fonts  mid-line  or  mid-word 
and  maintain  right  justification. 

And  here’s  somethii^  that’ll  stop  the  presses:  when  you 
order  Wordstar  2000  Plus,  you’ll  also  get  $300.  worth  of 
additional  software,  absolutely  free'.  Lila  Inset'"  (Release  2.0) 
for  importing  graphic  images  directly  into  a document:  Con- 
ofonts Manager"  for  easy  downloading  of 
fonts,  a set  of  Commercial  Script'  fonts  and 
TRUE  Postscript'"  support. 

Other  Wordstar  2000  Plus  power  features 
give  you  access  to  electronic  mail  and 
information  services,  macros,  three  edit' 
ing  windows,  indexing,  footnotes  and  a 
host  of  other  capabilities. 

You  can  begin  exploring  the  full  poten- 
tial of  word  publishing  immediately 
by  ordering  Wordstar  2000  Plus 
from  Logicsoft  - it’s  never  been  eas- 
ier. For  American  Express,  Visa 
and  MasterCard  ordering,  just  call 
our  National  Credit  Card  Hot- 
line toll-free  1-800-645-3491. 

We’ll  proeess  your  order  imme 
diately,  and  ship  it  the  very 
same  dav.  Or,  if  vou  are  on 
open  account  status  with 
Logicsoft,  send  us  a pur- 
chase order  and  one  of  our 
experienced  account  exec- 
utives will  be  ready  to 
discuss  our  corporate 
program  and  services. 

At  only  $219,  become 
your  own  “pub- 
lisher-in-chieP’  with  the 
power,  versatility  and  speed  of 
Wordstar  2000  Plus.  Order  todav! 


The  Largest  Direct  Distributor 
of  Software  and  Hardware  Products 
...in  the  World. 


AN  MSC  INTERNATIONAL  COMPANY 

HO  BI-COUNTY  8LV0  FARMINGOALE  NY  n73S 

NATL  CREDIT  CARD  HOTLINE 

1-800-645-3491 

PURCHASE  ORDER  HOTLINE 

1-800-431-9037 


Logicsoft  is  a Distributor  ft>r  Os-cr  250  leading  Manulacturcrs  and  Publishers  of 
Gimputcr  Products  Including:  Ashton  Tate  • AST  • Compaq  • Epson  • Hayes  • IBM  • 

Leading  Edge  • Litiis  • MicroPro  • Microsoft  • Okidata  • Quadram  • Seagate  • Tecmar  • Word  IVrfect 


OSLV 

*219! 

MFU.  LIST  PKICi: 
SS9.S. 


NEW  YORK  516-249-9700  SAN  FRANCISCO  415-621-4411  BOStON  617-247-6406  CHICAGO  312-372-0939  BOCA  RATON  305-392-4644  HOUSTON  713-227-0201  EUROPE  020-83-4864 
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SOFTWARE 

WORD  PROCESSING 


Display  Write  IV $325 

Lotus  Manuscript $349 

Microsoft  Word  3.11 $219 

Multimate $239 

Multimate  Advantage 

II $259 

Office  Writer  w/Spell $259 

PFS  Professional 

Write $119 

Volkswriter3 $145 

Word  Perfect $199 

Word  Perfect 

Executive $115 

Wordstar  Professional 

4.0 $249 

Wordstar  2000  Plus $219 

XY  Write  III  Plus $219 

WORD  PROCESSING 
ADD-ONS 

Fancy  Font $149 

Punctuation  & Style $89 

Turbo  Lightning $59 

Word  Finder $55 

Word  Perfect  Library $59 

DATABASE  INCMT. 

Cornerstone $65 

dBase  III  Plus $399 

d Base  III  Lan  Pak $569 

Foxbase  Plus $245 

Foxbase  Plus 

Multiuser $329 

Paradox $425 

PFS  Professional  File ....  $145 

Powerbase $185 

Q&A $209 

Rapid  File $235 

R;Base  System  V $459 

Reflex $89 

Revelation $519 

DATABASE  MGMT. 
ADD-ONS 

Clipper $399 

Genifer $219 

Quickcode  Plus $145 

Quick  Report $145 

Quicksilver $329 

RrBase  Ext.  Report 

Writer $179 

RiBase  Graphics $179 

SPREADSHEET/ 
INTEGRATED 

Ability  Plus $159 

Boeing  Calc $235 

Enable $379 

Framework  II $399 

Lotus  1-2-3 $315 

Microsoft  Multiplan $119 

PFS  First  Choice $105 

Silk $159 

Smart  Integrated $459 

Supercalc  IV  (NEW) $299 

Symphony  $449 

VP  Planner $59 

SPREADSHEET 
ADD-ONS 

4 Word $69 


HAL $99 

Lotus  Express 

LOWEST  PRICE  CALL 

Lotus  Metro $79 

Quickcode  for  1-2-3 $85 

Sideways $45 

Spreadsheet  Auditor $95 

SQZ $55 

DESKTOP  PUBLISHING 

PFS  First  Publisher 

LOWEST  PRICE  CALL 

Print  Shop $39 

Hanrard  Pro  Pub $409 

Page  Maker $499 

Ventura $549 

GRAPHICS 

Chartmaster $229 

Diagram  Master $195 

Energraphics  (NEW) $309 

Lotus  Freelance  Plus  ...  $319 
Harvard  Presentation  ....  $239 
Microsoft  Chart $189 

CAD/CAM 

Auto  Cad  2.6 . . : $2359 

Auto  CAD  Basic $269 

Drafix  1 $175 

Drafix  1 Plus $209 

Generic  CADD $69 

ProDesign  II  $169 


LANGUAGES 

BASIC  Compiler  (MS) . . . $255 
C 0)mpiler  (MS)  (4.0) . . . $269 


COBOL  Compiler 

(MS) $425 

FORTRAN  Compiler 

(MS) $279 

Lattice  C Compiler $239 

Macro  Assembler  (MS) ...  $95 
Pascal  Compiler  (MS) ...  $1 89 

Quick  BASIC  (MS) $59 

True  BASIC $99 

Turbo  C $59 

Turbo  Basic $59 

Turbo  Pascal  (plus  BCD 
& 8087) $59 

PROJECT 

MANAGEMENT 

Harvard  Total  2 $349 

Microsoft  Project $239 

Project  Workbench $999 

Super  Project  Plus $299 

Timeline $249 

FINANCIAL 


Managing  Your 

Money $115 

Dollars  and  Sense $105 


ACCOUkTIMG 

BPI  Entry  Modules 

LOWEST  PRICE  CALL 

Computer  Associates 
LOWEST  PRICE  CALL 


Great  Plains $449 

MISC/UTILITIES 

Brooklyn  Bridge $89 


Carbon  Copy  Plus $119 

Concurrent  XM  DOS  ....  $255 

Copy  II  PC $35 

Crosstalk  XVI $95 

Disk  Optimizer $35 

DUET 

LOWEST  PRICE  CALL 

Eureka $65 

Fastback $89 

Fixed  Disc  Organizer $55 

Mace  Utilities $59 

Microsoft  Windows $59 

Norton  Commander $39 

Norton  Utilities $55 

Norton  Util.  Adv $85 

PC  DOS 

LOWEST  PRICE  CALL 

Remote $139 

Sidekick $49 

Smart  Com  II $89 

Superkey $49 

Take  Two $89 

WATCHDOG $199 

XTREE $35 


HARDWARE 

LAPTOPS 

NEC 

Multispeed 

LOWEST  PRICE  CALL 

TOSHIBA 

T1100+ 

LOWEST  PRICE  CALL 

T3100+ $3159 

ZENITH 

Z-183 

LOWEST  PRICE  CALL 

Z-181 

LOWEST  PRICE  CALL 

PRINTERS ' 


BROTHER 

HR  20 $375 

HR  40 $645 

M-1409 $349 

M-1509 $399 

M-1709 $489 

DICONIX 

Diconix  150 $299 

EPSON 

EX  800 $409 

EX  1000 $539 

FX-86e $339 

FX-286e $469 

LQ  800 $479 

LQ  1000  $569 

LQ  2500  $949 

NEC 

P 660 $459 

P 760 $649 

CP  660  Color $589 

CP  760  Color $799 

KP560XL $1049 

P 960  XL $1249 

OKIDATA 

182 $249 

192  PLUS $339 

193  PLUS $489 

293  PLUS $695 

241  OP $1799 

PANASONIC 

KX-p  1080i  $175 

KX-P1091i $199 


KX-p  1595 $475 

TOSHIBA 

P 321  SL $549 

P 341  SL 

LOWEST  PRICE  CALL 

P 351 $939 

P351C $1099 

CITIZEN 

MSP  10 $279 

MSP  15 $369 

MSP  20 $319 

MSP  25 $479 

Premier  35 $489 


PRINTER  ACCESSORIES 


KENSINGTON 

Muffler  80/132 

LOWEST  PRICE  CALL 

System  Stand 

. . $25 

QUADRAM 

Microfazer  Series 

LOWEST  PRICE  CALL 

DIGITIZERS 

SUMMA  GRAPHICS 

Summa  Sketch 

(12x12) 

..$439 

Summa  Sketch 

(12x18) 

$659 

SCANNERS 

DATACOPY 

730  

..$499 

HEWLETT  PACKARD 

$1195 

SABA 

S43S 

LASER  PRINTERS 

CANON 

Laser  Printer  LBP8A2 . . 

$2899 

Laser  Printer  LBP8II 

LOWEST  PRICE  CALL 

HEWLETT  PACKARD 

Series  2 

$1849 

PLOTTERS 

HEWLETT  PACKARD 

7475A 

$1629 

7550A 

$3275 

7595A 

$8749 

HOUSTON  INSTRUMENTS 

DMP40 

$879 

DMP41 

$2599 

MONITORS 

AMDEK 

Color  600-S 
Color  722... 
Color  725... 

310A 

410A 


$335 

$449 

$559 

$135 

$159 


• No  surcharge  for  MasterCard.  VISA, 
American  Express.  C.O.O..  money  order, 
check  of  PO's  (please  call  (or  price  verifi- 
cation) • No  sales  tax  on  orders  shipped 
outside  NY  State  • Please  add  2%  for 
insurance  and  handling  ($3.00  mtnp- 
mum)  (ini'l  orders  addl)  • We  do  rtot  bill 
until  we  ship.  All  products  covered  by 
mfg's  warranty  We  do  not  guarantee 
compatibility.  All  prices  are  subject  to 
change  without  notice 


•<;  EVERYONE’S  A WINNER  see  .nslde  for  detal[s.< 


V'es,  yes,  you  too  can  Kve  like  royahy!! 
lvO0aof(  announces  the  ^Yes,  you  too  can  live 
tat  the  taxpayer's  expense)  like  royalty"  sweepstakes. 

It's  a week  you'll  talk  about  for  the  rest  of  your  life!!  A 
viication  money  can't  buy!! 

You  and  three  guests  will  be  floun  to  a sum 
stmiewhere  in  the  West  Indies.  For  8 days  and  7 
an  opportunity  to  live  like  only  a select  fW  in  thi 

Hie  (irand  Prize  villa  is  owned  by  royalty  , and  used  by  their  family 
and  friends.  You'll  ei\|oy  the  same  exact  luxuries  the  owners  do^the  housekeeper, 
the  gardener,  the  cook,  the  I^d  Rover,  the  private  beach,  the  swimming  pool— need 
we  say  more!?r.^ 

Yes.  we  do!!  You'll  live  on  the  same  tiny  island  as.  uuhhh,  right  next  door  to,  uh,  er, 
let's  just  say  oodles  of  famous  people — ruck  stars,  puliticiaas.  movie  stars,  mure  royalty — people 
you  only  r^  about  in  the  National  Fjiquirer!! 

Y ou'll  ei\)oy  ail  these  sensuous  pleasures  in  a secret  place  in  the  W'esi  Indies,  at  the  villa  of  a 
royally  famous  hidividual.  So  royal  and  so  famous  that  we  can't  even  tell  you  who  it  is!!  Due  to  pn)- 
tectkm  of  privacy,  we  had  to  sign  a contract  stating  that  we  would  not  disclose  the  owner  of  the  villa, 
nor  the  exact  locstion  df  the  island.  So  nobody  knows,  with  the  exception  of  the  pilot  (someone  has  to 
get  you  there!!),  and  of  course  you.  the  winner. 

But  who  cares??  For  I whole  entire  week  it  will  be  yours  and  mily  yours  to  use  but  not  abuse:  to  use 
the  same  **water  closet"  — uses!!  (Ha!!  'Fhought  we'd  give  the  secret  away??) 

In  addition  to  a week  of  pure,  unadulterated  paradise,  Ixigicsoft  will  give  you  $1000  cash,  to  spend  as  you 
see  fit.  But.  with  everything  included  in  this  dretim  vacation,  you  may  very  well  end  up  taking  the  money  home  with  you. 


UARANTEE 


IBM 

Color  Monitor  8513 

LOWEST  PRICE  CALL 

Monochrome  Monitor  8503 

LOWEST  PRICE  CALL 

Enhanced  Color  Display 
LOWEST  PRICE  CALL 


LOGICSOFT 

★EGA $375 

♦RGB  14" $275 

★Mono  12" $79 

♦Multi-scan $409 

NEC 

Multi-sync  color $559 

PRINCETON  GRAPHICS 

LM300 $559 

RGB  HX-12 $449 

RGBSR-12 $569 

Amber  Mzx  12 $149 

MITSUBISHI 

Diamond  AUM  1371A  . . . $629 

THOMSON 

12"  MONO $95 

14"  CGA $315 

14"  EGA $385 

14"  ULTRASCAN $539 


MULTI-FUNCTION 

BOARDS 


AST  RESEARCH 

Six  Pack  Premium 

512K) $199 

Six  Pack  Plus(384K)  . . .$199 

Rampage  w/256K $259 

Rampage  286  w/512K  . . . $399 

Advantage  (128K) $349 

I/O  Mini  II $115 

BOCA  RESEARCH 
BOCARAM/AT 

(W/128K) $165 

COMPUTER  PERIPHERALS 

Half  Pint  I/O $105 

Overachiever  512K $349 


LOGICSOFT 

♦Accelerator  286 $249 

MAYNARD 

Surprise  286  $105 

ORCHID 

Tiny  Turbo $379 

Turbo  EGA $459 

GRAPHICS  BOARDS 
AST 

3 G+ $295 

Preview $209 

Six  Pack  Premium/EGA 
Series 


LOWEST  PRICE  CALL 


ATI 

EGA  Wonder  Board  $269 

HERCULES 

Color  Card $155 

Graphics  Card  Plus $189 

InColor  Card $299 

LOGICSOFT 

Color  Board $75 

Mono  Board $79 

EGA $149 

EGA  480 $249 

NEC 

GB1  EGA  Board $349 

PARADISE  SYSTEMS 

Auto  Switch  EGA $219 

Auto  Switch  EGA  480  . . . $289 

QUADRAM 

EGA  Plus  Graphics $299 

Pro  Sync  EGA $289 

STB 

Chauffeur  HT $165 

EGA  Plus $249 

TSENG  LABS 

EVA  480  $345 

VIDEO  7 

Vega $249 

Vega  Deluxe $299 


VEN-TEL 

1200  Plus $249 

PC  Modem  2400B $415 

ZENITH 


1200B  Laptop  Modem  . . . $299 

MOUSE  INPUT  DEVICES 

MOUSE  SYSTEMS 
PC  Mouse  w/Dr.  Halo  2 . . $99 


MICROSOFT 

Microsoft  Mouse 

(Serial)  $129 

Microsoft  Mouse 
(Buss) $119 

SURGE  PROTECTORS 

CURTIS 

Diamond $29 

Ruby $59 

KENSINGTON  MICROWARE 

Masterpiece $95 

Masterpiece  Plus $119 

LOGICSOFT 

★Spike  Bar $25 

♦Spike  Block $19 

NETWORK 

Power  Mouse $119 

TRIPPLITE 

Isobar  8-15 $65 

Isobar  8-15  w/RM $69 

KEYBOARDS 

KEYTRONIC 

5151  (Deluxe) $159 

KB  101-1  $112 

MEMORY  STORAGE 

IOMEGA 

Bernoulli  Box 

(10+10) $1449 

Bernoulli  Box 

(20  Mb) $1299 


LOGICSOFT 

★ ATW/128K $179 

♦PC/EMS $129 

★ 286  EMS $139 

♦PS/PC  EMS $139 

★ PS/286  EMS  $149 

♦Multi  W/384K $155 

★ RAM Card 

★ w/OK $39 

★ W/384K $109 

★ W/576K $139 

♦I/O  Mini  'AC6 $75 

QUADRAM 

Quadboard  (384K) $149 

Silverboard  (384K) $375 

INTEL 

Above  Board  Series 

(PC)  W/64K  $239 

PS/PC)  W/64K $259 

(286)  W/512K $349 

(PS/286)  W/512K $379 

8087-2  Math 

Co-processor $169 

80287  Math  Co-processor 

6MHz $195 

80287  Math  Co-processor 

8MHz $249 

80287  Math  Co-Processor 

10  MHz $329 

TURBO  CARDS 
INTEL 

Inboard  386/AT $1249 


COMMUNICATIONS 


BOARDS 

AST 

5251-11  $559 

5251-11  Plus $629 

DCA 

IRMA  Board  II $749 

MODEMS 

EVEREX 

Evercom  II $99 

Evercom  24008  Int $119 

HAYES 

Smartmodem  1200 $299 

Smartmodem  1200B 

w/Smartcom  II $299 

Smartmodem  2400 $449 

Smartmodem  2400B 

w/Smartcom  II $449 

LOGICSOFT 

★1200 $129 

♦ 1200B $69 

★2400 $229 

♦2400B $159 

MIGENT 

Pocket  Modem $169 

PROMETHEUS 

Pro-modem  1200 $215 

Pro-modem  1200B $145 

TOSHIBA 

1200B  Laptop  Modem 
(Til 00  Plus) $299 


Bernoulli  Box 

(20+20) $1899 

Bernoulli  10  Mb  Cartdg. 

Tr $169 

Bernoulli  20  Mb.  Cartd. 

Tr $255 

HARD  DISK  DRIVES 

MOUNTAIN  COMPUTER 

Hard  Drive  Card 

(20Mb) $499 

Hard  Drive  Card 

(30Mb) $579 

MINISCRIBE  Complete  Line 

LOWEST  PRICE  CALL 

PLUS 

Hard  Card  20  Mb $649 

Hard  Card  40  Mb $949 

SEAGATE 

20  Mb  H/Ht  (ST225) $329 

20  Mb  F/Ht  (ST4026)  ..  . ,$539 

30  Mb  H/Ht  (ST238) $379 

30  Mb  F/Ht  (ST4038)  ....  $549 

40  Mb  H/Ht  (ST251) $559 

40  Mb  F/Ht  (ST4051)  ....  $659 
80  Mb  F/Ht  (ST4096)  ....  $895 

CARTRIDGE  TAPE 
BACK-UP 

SYSGEN 

Image  Tape  Backup 
20  Mb  Int $599 


CIRCLE  395  ON  READER  SERVICE  CARD 


Image  Tape  Backup 
20  Mb  Ext $699 

TECMAR 

QIC  60  AT  (Int.) $1250 

QIC  60  Ext  Tape 

Backup $1569 

QIC  Host  Adapter 

Card $125 

FLOPPY  DISC  DRIVES 
Panasonic  360K  V4  Ht  . . $109 
Tandon  TM-100  360K 

%Ht $99 

Toshiba  360K’^Ht $109 

Toshiba  Ext  5.25  360K 
Drive $389 

BACK  UP  POWER 
SUPPLIES 

DATASHIELD 

200  Wt  (PC) $249 

3(X)Wt(XT) $389 

500  Wt  (AT) $565 

800  Wt  (AT) $619 

LOGICSOFT 

325  Wt $305 

450  Wt $385 

657  Wt $549 

1000  Wt $819 


★ 

LOGICSOFT 

CUSTOMER 

SERVICES 


30  Day  Money-Back 

Guarantee 

If  you  are  dissatisfied  with  your 
order,  simply  call  for  an  RA* *  for  a 

full  refund  of  product  purchase 
price,  replacement,  or  credit 
within  30  days  of  receipt  of  order. 
Product  must  be  undamaged  in 
original  package  and  contain  alt 
documentation  and  its  unexecut- 
ed warranty  card.  (Due  to  certain 
mfg.  copyright  restrictions,  some 
Items  may  not  apply.) 

5 Year  Unconditional 
Warranty  On 
★ Items 

Look  for  the  * items,  it  identifies 
our  Logic  tine  of  products  They 
are  fully  compatible  with,  but 
priced  well  below,  the  major 
manufacturers,  and  carry  our  5 
year  replace  or  repair  warranty, 
ivou  save— not  by  our  use  of 
trtexpensive  labor  and  parts— but 
through  the  state-of-the-art  tech- 
nology.) 

Same  Day  Shipping 

We  carry  a full  stock  of  the  rnosi 
popular  products— so  we  can  ship 
the  same  day  to  get  your  order  to 
you  fast. 

Current  Version 
Guarantee 

We  carry  only  the  latest  versions 
available  ana  guarantee  to  ship 
the  version  quoted  to  you. 

Toll-Free  Customer 
Service 

One  on-line  mainframe  allows 
instant  access  to  customer  and 
product  information. 


MEY-BACK  G 


And  your  chance  to  live  like  royalty! 

.a  ni 


Ohh,  my,  mr,  what  a sweepstakes!!  Just  look  at  where  vou  could  go — 

GRAND  PRIZE  8 days  and  7 nights  for  four  people  at  a Caribbean  island  villa,  including  rtiund  trip  air  fare. 


(3  winners)  choose  a^  one  of  three  (3)  vacation  packages  for  two  including  airfare  A)  One  week 
(Caribbean  cruise  departing  (rom  Sa  ' ''  ''  


But  that’s  not  all  — 

nRST  PRIZE 

San  Juan;  B)  One  week  in  Honolulu:  C)  One 

week  in  Acapulco. 

But  we  said  everybody’s  a winner!! 

EVERYBODY  WINS  a $100  TravelDollars  certificate*,  redeemable  on  any  vacation  package,  including  air 

and  gR>und  accommodations,  fmm  a printed  brtKhure.  Just  go  to  any  travel 
agent  and  find  a vacation  package  that  most  appeals  to  you,  and  bring  the 
printed  brochure  home  with  you.  Then  call  the  telephone  number  on  the  back 
of  your  TravelDollars  certificate,  explain  what  you  wish  to  do.  and  the  reser- 
vations will  be  made.  It's  that  simple!! 

Oh!!  One  more  thing  — 

EVERYBODY  WINS  a $10  Logicsoft  di.scount  coupon,  gtxxl  towards  your  next  Logicsoft  purchase.  So  now 

not  only  have  you  entered  this  stupendous  sweepstakes,  but  you’re  getting  an 
additional  $ 1 0 off  Logicsoft’s  already  low  prices  on  their  entire  inventory:  and 
vou  still  get  their  30  day  money-back  guarantee!!  Whatta  deal!! 

Vou  receive  both  the  TravelDollars  certificate  and  the  Logicsoft  coupon  when 
you  receive  your  order:  the  same  order  that  entered  you  in  the  sweepstakes. 


SO,  CMON,  CALL  LOGICSOFT  NOW,  AND  LIVE  UKE  ROYALTY!! 


TravrIOullm  ccruficnes  can  be  iced  wMh  wi)  vacaiion  ptekage  mcluduig  ur  and  gruund  acc^xnmcJdal)o^v  from  a pnnted  bruchuK  Miumuni  purchatc  $SOO  per  pevin  Cett>r>caM  caimoi  be  cumbtfied  far  tue  on  a unjtle  ir 


I Nti  pua-hase  nccevsitry  Hnr  every  proJuel  iirUcrcil  hy  phtHic  <ir  mail  dunng  the  period 
.Scpieiiihcr  I ihnHigh  December  .tl.  1987.  you  will  aulurnaucally  be  cnlered  in  (he 
\weepvtakcN  (le..  3 product'.  > 3 cntnevi.  Phone  and  mail  «>rder^  muNi  he  received  by- 
December  31. 1987  You  <dM)  ma>  enbrr  by  hand  printing  your  naiiK.  addrevv  telephone 
number,  and  "[.ngioofl  Live  (jkc  Ktiysliy  Sweepnakes"  on  a 3'i  S'cardand  mailing  it  in 
uncnvckipe.io  LfX}ICSOPTS\kEtPSTAKRS.PO  BOX  19-1764.  MIAMI  BEACH. 
Eljk  331 19.  to  be  received  by  1 2/3 D87.  Only  one  entry  per  envelope  McchanK-al 
repniduciiuns  arc  not  at.x-cpuhle.  laigKSoB  is  nta  rcsprinsiblc  for  late.  kisCiV  mtsditecled 
eninev 

2.  Winoer%  will  he  selected  m a random  drawing  by  an  indqicndeni  judging  orgum/athm 
about  January  I3.l9itii  Winner^  will  be  notifi^  by  mail  and  may  required  to dgn  an 


lAL  SWEEPS!  AKrS  RLIJIS 


all'idavii  of  eligibility  andliabiliiy  publicity  release  within  21  days  i^notilkalion.  Travel 
aMnpanamsofwii 


Hwmnmwillbcrequiredlosgnfcleascs  Alltaxesaieihcsolcresponsibilit}' 
ol  winners  Oddv<^winningdcpcndonnumbcro( entries  All  phres  will  be  awarded  No 
minsters  of  prizes  and  no  subsututiuns  except  by  LafK-sufi  due  to  pnze  unavailabilify 
.3.  PRIZF.S.  Onc(  I IGrand  Pnzeot  aone  week  (Kdayv  7 nightsjvacation  for  four  people 
at  a C anbbean  island  villa  cunsLding  of  round  inpair  travel  frim  any  inlemalionai  airpun 


in  the  s'lmuncfllal  United  Stales  S I J6()  cash  allowance  fte  meals  and  bevenges.  the 
servKes  of  a cook.  maid,  and  gardener  at  the  vilb.  use  ol  a jccp  and  a sash  aUowancc  lor 
fuel. and  SI. OOU cash  lapproximaie  retail  value  SIS.OOOj.  Three (.3)  first  Pri/es:  CtuMisc 
Ironi  any  ol  these  vacation  packages:  at  One  week  Canbbean  cruiiie  departing  from  San 
Juan.bionc  week  in  Honnlulu.Oone  week  in  Acapulco,  all  pockages  arc  for  two  persons 
and  include  round  iripair  fmm  major  gateways  7 night  accomnxidations.  iaxe\  trpvand 
other  extras  as  dewnbed  in  the  lour  operator's  bmchurcs  Cruise  aKo  includes  loud 
(Af^vximaie  reiail  value  of  the  first  pri/es  arc  S4.700.(X)1  ONLY  ONE  PRi/F.  PER 
PERSON 

4.  Sweepstakes  open  to  legal  residents  of  the  US.,  age  2 1 or  over,  except  emptoyees  and 
(heir  families  of  Ixigicsoft.  Inc.  its  affiliates,  subst^nev  and  adsertising  agency,  and 
Ixxingbm  Promotams.  Inc  Void  where  pmhibiiGd  or  resukted  by  law  By  participating 
you  agree  to  these  rales  and  the  dcciswos  of  the  judges. 

5,  Euralisiol  major  pnze  winners  send  a selt-addrcssod.  stamped  envelope  to:  LOGIC' 
SOFT  SWF.EPSTAKES,  PO,  BOX  19-1764,  MIAMI  BEACH.  FLA.  33119  (by 
2/ 15/Ml). 


A MSC  IIMTERNATIONAL  COMPANY 

1 10  Bi-County  Blvd.,  Farmingdale,  NY  1 1 735 


place  any  ordf  (i-e-.  3 ^ ^.rings.  So,  evojy  product 

I ^ 


TO  ORDER  AND  WIN  CALL: 


HOTLlSf^^  1-800-645-3491 


fa  instant  processing 
of  your  credit  card  orders. 


TERMS 

HOTLINE 

■mtCHASC  OiNXR 

1-800-431-9037 


Our  terms  customers  con  be  assigned  o 
personal  account  executive  and  rryoy 
qualify  for  special  corporate  considerations. 


NewYok*  516-249-9700  Son  Fionciico  •415-621-4411  Beston  • 617-247-6406  Criicaoo  • 312-372-0939  Boca  Raton  • 305-392-4644  Houston  • 713-227-0201  Europe  • 31-20-634863 


■ LAPTOP  ADD-ONS:  PRINTERS 


The  Axonix  ThinWrite  100  offers  a variety  of power  options  and  a good  selection  of  interfaces. 
Print  quality  is  good,  graphics  are  solid  and  dark.  The  printer  performed  welt  in  IBM  and  Epson 
compatibility  tests. 


mensions  (approximately  2.73  inches  high 
by  12  inches  wide  by  8 inches  deep)  and 
175,000-character  battery  life  make  it  a 
contender  to  be  the  printer  that  goes  with 
the  man  on  the  go. 

Of  course,  a pretty  face  and  a long  life 
won’t  get  you  far  if  you  can’t  back  them  up 
with  something  substantial,  and  the 
ThinWrite  does.  In  fact,  it  is  a remarkably 
versatile  performer. 


FACT 


FILE 


Axonix  ThinWrite  too 
Axonix  Coip. 

22S7S.  ilOOEasI 

Salt  Lake  City,  UT  84106 

(801)466-9797 

List  Price;  $499 

Requires:  Parallel  or  serial  pon. 

In  Short:  A competent  printer  that  provides 
high-quality  output.  Somewhat  buliaer  than 
the  [)i(XMiix  ISO  printer,  but  stilt  a contender 
in  the  laptop  printer  field. 

OBCLE  KOOK  HEADER  SEBVICr  CABO 


For  instance,  the  ThinWrite  will  oper- 
ate in  any  of  three  power  modes:  AC  when 
it  is  connected  to  the  wall  through  its  Thin- 
Charge  III  AC  charger  adapter;  recharging 
mode,  while  its  batteries  are  being  re- 
charged by  the  ThinCharge  III  charger 
adapter,  and  portable  battery  operation. 

The  same  versatility  is  seen  in  its  inter- 
faces. The  ThinWrite  offers  both  Centron- 
ics parallel  and  RS-232C  serial  connec- 
tors, so  it  can  be  used  with  any  computer 
that  offers  one  or  the  other  interface. 
Which  connector  is  actually  used  is  deter- 
mined by  setting  one  of  the  ThinWrite’s  fat 
array  of  20  DIP  switches  (other  switches 
control  baud  rate  and  parity  for  the  serial 
mode,  print  mode,  character  set  selection, 
and  so  forth). 

With  seven  DIP  switches  relating  to  the 
serial  connection,  setting  up  the  ThinWrite 
for  serial  use  can  be  challenging.  Thus  it’s 
a nice  touch  that  the  excellent  manual  ac- 
companying the  printer  includes  instruc- 
tions for  setting  up  the  printer  with  four 
popular  portables — the  Kaypro  2000, 
Data  General  One,  Epson  PX-8,  and  Hew- 
lett-Packard 1 10 — as  well  as  instructions 


on  how  to  set  up  the  computer  correctly. 

It  can  take  a while  to  get  past  the  DIP 
switch  section  of  the  manual,  what  with 
choosing  whether  or  not  to  use  a slashed 
zero  and  whether  to  expect  a line  feed  with 
a carriage  return,  but  once  you  make  it 
through  this  section,  setting  up  the  rest  of 
the  printer  is  simplicity  itself.  The  Thin 
Write  100  uses  an  easily  installed  Brother 
cassette  ribbon  and  accepts  cut  forms; 
when  using  the  optional  pin-feed  unit,  it 
works  with  continuous-feed  fanfold  paper. 

The  printer  offers  the  standard  array  of 
typefaces  and  fonts,  including  draft  (100 
characters  per  second  claimed,  30  cps 
achieved  in  the  PC  Magazine  torture  test), 
near-letter-quality,  enlarged,  condensed, 
double  strike,  emphasized,  proportional, 
pica,  and  elite. 

As  set  up  at  the  factory,  the  ThinWrite 
offers  Epson  compatibility.  Resetting 
SW2-2  changes  the  personality  of  the 
printer  to  IBM  compatibility.  Single-den- 
sity (480  dots  per  inch),  double-density 
(9^  dpi),  and  quadruple-density  (1,920 
dpi)  graphics  ate  supported  in  both  modes, 
as  are  downloadable  graphics  in  the  Epson 
mode. 

The  ThinWrite  100  did  well  on  the  PC 
Magazine  compatability  tests  for  both  Ep- 
son and  IBM  compatibility.  Its  print  quali- 
ty is  good;  its  graphics  solid  and  dark. 

Packing  the  ThinWrite  100  to  take  on  a 
trip  isn’t  easy — it  takes  up  a good  deal  of 
room  in  a bag,  especially  with  its  optional 
continuous-form  tractor  feed.  The  printer 
also  has  a somewhat  brittle  feel — you  cer- 
tainly wouldn’t  want  to  drop  it  often,  and  it 
might  merit  some  padding  if  you’re  going 
to  check  it  in  with  your  luggage.  Neverthe- 
less, the  ThinWrite  gets  high  marks  for 
versatility  and  output  quality.  Overall,  the 
ThinWrite  1(X)  is  a solid  and  versatile  mid- 
dleweight that  could  well  serve  the  needs 
of  anyone  who  wants  a portable  print- 
er.— B.G.  Waldman 


DICONIX  INC, 

Diconix  150  InkJet 
Printer 

My  ftrst  reaction  to  the  Diconix  130  InkJet 
Printer  was  “Where’s  the  test  of  it?”  At  a 
trim  2 inches  high  by  10.8  inches  wide  by 
6.5  inches  deep  the  Diconix  130  seems  in- 
complete— its  svelte  3.75-pound  shape 
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The  PC  Magazine  Printer  Guide 


PC  Magazine's  Primer  Guide 
provides  data  pertinent  to 
your  printer  purchase  decisions. 
Unless  otherwise  noted,  results 
come  from  PC  Labs  benchmark 
tests  and  hands-on  evaluations. 

PRINT  QUALITY 

To  allow  you  to  Judge  text  and  graphics 
print  quality,  text  samples  are  shown  both 
in  their  actual  size  and  enlarged  four  times. 
The  graphics  sample — the 
PC  Magazine  logo — was  cre- 
ated with  a program  custom- 
designed  by  Decision 
Resources  of  Westport. 

Connecticut. 

SPEED 

Rated  speeds  were  obtained  from  the  man- 
ufacturer. Default  refers  to  tested  speed  in 
draft  mode  and  quality  refers  to  tested 
speed  in  near-letter-quality  mode  for  the 
Axonix.  double-strike  mode  for  the 
Diconix. 

TYPE  PITCHES 

Information  on  type  pitches  was  obtained 
from  the  manufacturer.  To  give  you  a point 
of  reference.  10  characters  per  inch  is  typi- 
cal pica  type.  1 2 cpi  is  typical  elite,  and  1 7 
cpi  is  typical  condensed  mode. 


SOUND  LEVEL 

Sound  level  doubles  for  each  10-decibel 
increase  under  real-life  conditions.  The  av- 
erage printer  pounds  away  at  72  decibels, 
indicated  by  a rule  on  the  graph.  Compare 
that  with  (he  20  decibels  of  rustling  leaves, 
the  50  decibels  of  the  average  office,  or  the 
1 20  decibels  of  a rock  concert.  The  blue 
bar  shows  the  rated  decibel 
level . The  orange  bar  shows  7 2 
the  measured  decibel  level. 

The  Diconix  generates  less 
than  60  decibels,  too  low  for 
our  testing  equipment  to  mea- 
sure accurately. 

FEATURES 

Listings  of  each  printer's  printing  and 
formatting  features  obtained  from  the  man- 
ufacturers tell  you  how  far  beyond  plain- 
vanilla  printing  it  will  go. 

PRINTING  FEATURES 

H Horizontal  emphasis  (bold ) 

V Vertical  emphasis  (double  strike) 

C Correspondence  quality 
U Underline 
S Sub/supcrscript 

FORMAniNG  FEATURES 

P Proportional  spacing 
J Justified  lines 


MAGAZINE 


C Centered  lines 
LH  Variable  line  heights 
FL  Variable  form  length 
HT  Horizontal  tabs 
VT  Vertical  tabs 

COMPATIBILITY 

The  Printer  Guide  reports  on  each  printer’s 
character  compatibility  with  IBM’s  low- 
ordcr(ASCII  code  0-127)  and  high-order 
(ASCII  code  128-255)  character  set.  Low- 
order  characters  represent  the  letters,  num- 
bers. and  symbols  found  on  the  keyboard. 
The  high-order  IBM  display  characters  in- 
clude some  line-  and  box-drawing  charac- 
ters that  are  useful  for  nongraphics  drawing 
programs  (see  this  issue’s  PC  Lab  Notes 
for  a program  that  helps  you  make  use  of 
these  characters). 

Low-order  HIgh-order 

characters  characters 

If  your  printer  emulates  (is  compatible 
with)  the  text  or  graphics  of  a printer  that 
your  applications  program  supports,  you’ll 
have  no  trouble  printing  your  output . 

We've  listed  each  manufacturer’s  claims 
for  its  printer’s  emulation  of  some  of  the 
more-common  printers. 

Epson  (FX,  LX,  MX  series)  Epson 
IBMGr  IBM  5152 

Graphics  Printer 

IBMPro  IBM  Proprinter 


Portable  Printers 


(Products  listed  In  ascending  price  order) 

TYPE 

CARRIAGE 

WIDTH 

SPEED: 
Characters 
per  second 

TYPE 

PITCHES: 

Characters 

FEATURES: 

Printing 

Formatling 

SOUND 

LEVEL: 

Decibels 

COMPATieiLITY: 
lOM  char,  set 
Graphics 

PRICE 

per  inch 

Text 

1 Diconix  150  Ink.let  Printer  | 

Inkjet 

150  rated 

10.0 

HVeUS 

45  <00 

OO 

Diconix  ISO:  P 

62  default 

16.0 

BIS  •*  Underline,  e 

f Double  strike. 

IwACAziNel  On  Default.  Dou 

seed.  Power  On 

0 Indies 

$479 

29  quality 

LHFLHTVT 

1 

Epson  FX,  LX,  MX; 
lOMGr.  lOMPm 

Epson  FX.  LX,  MX; 
IBMGr;  IBMPro 

Axonix  ThinVVrile  100 


MAGAZINE 


Axonix  (Thinp 
uble  Strike. 
Default.  DouL 

d.  Power  On  I 

e . emphas i zee 


Impad 

lOOreted 

matrli 

50  delaull 

(9  pins) 

15  gualily 

11  inches 

$499 

5.0 

6.0 

0.5 

10.0 

12.0 

17.0 


HVeUS 

PJCLHFL 

HTVT 


<00  66 


oo 

Epson  FX;  IBMGr 


Epson  FX;  IBMGr 
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€Uiality  Solutions  for 


United-286/i2 

■ 80286  processor 

■ 1MB  RAM 

■ Dual-speed  6MHz-12MHz 

■ 200-watt  power  supply 

■ Eight  expansion  slots 

■ One  1.2MB  floppy  drive 

■ Dual  floppy/hard  drive  controller 

■ Keyboard 

■ Illustrated  mtuiual 

■ One-year  warranty 

Base 

System 


Monographics  System 


■ Twelve-inch,  flat 
screen  monitor  with  tilt 
and  swivel  base. 


$1555 


■ With  40MB  MiniScribe 
hard  drive  model  6053, 
28ms  access  time. 


$2095 


EGA  System 

■ EGA  color  monitor 
with  14”  screen. 


$1975 


■ With  40MB  MiniScribe 
hard  drive  model  6053, 
28ms  access  time. 


$2525 


United-286/10 


■ 80286  processor 

■ lOMHz  processing  speed 

■ S12KBRAM 

■ 200-watt  power  supply 

■ Eight  expansion  slots 

■ One  1.2MB  floppy  drive 

■ Dual  floppy /hard  drive  controller 

■ Keyboard 

■ Illustrated  manual 

■ One-year  warranty 


Base  CQQC 
System 


Monographics  System 


■ Twelve-inch,  flat 
screen  monitor  with  tilt 
and  swivel  base. 


$1155 


■ With  40MB  MiniScribe 
hard  drive  model  6053, 
28ms  access  time. 


$1695 


EGA  System 

■ EGA  color  monitor 
with  14”  screen. 

■ With  40MB  MiniScribe 
hard  drive  model  6053, 
28ms  access  time. 


$1575 

$2125 


United-286/8 


■ 80286  processor 

■ Dual-speed  6MHz-8MHz 

■ Space-saving  compact  chassis 

■ 512KB  RAM 

■ Phoenix  BIOS 

■ 200-watt  power  supply 

■ Eight  expansion  slots 

■ One  1.2MB  floppy  drive 

■ Dual  floppy/hard  drive  controller 

■ Keyboard 

■ Illustrated  manual 

■ One-year  warranty 


Base 

System  ^05^3 


Monographics  System 


■ Twelve-inch,  flat 
screen  monitor  with  tilt 
and  swivel  base. 


$1055 


■ With  40MB  MiniScribe 
hard  drive  model  6053, 
28ms  access  time. 


$1595 


EGA  System 

■ EGA  color  monitor 
with  14”  screen. 


$1475 


■ With  40MB  MiniScribe 
hard  drive  model  6053, 
28ms  access  time. 


$2025 


Tomorrow’s  Technology 


Helpful 
Sales  Staff 

Our  sales  staff  is  trained  to  help  you 
choose  the  computer  system  that  best 
suits  your  unique  application. 


Quality  Assurance 

With  48-hour  burn  in 
We  custom  build  each  computer  system 
to  your  specifications,  then  submit  the 
unit  and  add-on  boards  to  an  intensive 
48-hour  burn-in  test  procedure.  This 
all-unit  test  is  our  assurance  that  you 
receive  the  reliable,  quality  product 
you  deserve. 


Knowledgable 
Technical  Supporf 

United  Solutions  maintains  a 
staff  of  skilled,  knowledgable 
service  technicians  to  answer  your 
technical  questions  so  you  get 
the  most  out  of  your  United 
Solutions  computer  system . 


Prompt, 

Free  Delivery 

We  ship  most  systems  UPS  ground  to 
anywhere  in  the  continental  U.S.  A. 
(except  Alaska)  within  24  hours  after 
the  burn-in  period,  and  at  no  extra 
charge. 

Limited  Warranty 

We  warranty  our  products  to  be  free  of 
defects  in  material  and  workmanship 
for  a period  of  one  year  from  the  date 
of  shipment.  The  warranty  covers  the 
cost  of  all  materials  and  labor. 


And  if  you  have 
questions  about 
order,  our 
friendly  customer 
support  provides 
answers. 


Thirty-Day 

Money-Back 

Guarantee 

You  can  return  any  United  Solutions 
computer  system  within  thirty  days  of 
the  date  of  shipment.  Return  the  items 
like  new  with  complete  documentation, 
warranty  cards,  and  packing  material. 
Return  product  must  be  labeled  with 
a Return  Merchandise  Authorzation 
(RM  A)  number  and  shipped  prepaid 
and  insured. 


UNITED 

SOLUTIONS 

1-800-548-8789 


11 07  Main  Street 
Georgetown,  Texas  78626 
In  Texas;  512-258-9941  Tech  Support:  512-258-3588 
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PORTABLE  PRINTERS:  WHY  BOTHER? 


Portable  printers  are  great.  I’ve  used 
models  from  Sony,  Axonix,  and 
TTX,  and  these  days  swear  by  a Kodak 
Diconix  ISO — a wonderful  little  printer 
good  enough  to  be  the  only  printer  for  a 
lot  of  people  whose  work  isn’t  particular- 
ly paper-output  intensive. 

But  do  you  need  a portable  printer  to 
go  with  your  laptop  PC?  No  way.  In  fact, 
as  much  as  I enjoy  using  the  Diconix,  I 
don’t  often  cany  it  with  me. 

My  experience  has  been  that  when  I 
need  hard  copy  while  traveling,  I can  al- 
most always  find  someone  who’ll  be 
kind  enough  to  let  me  use  his  printer  for  a 
few  minutes.  In  law  offices,  brokerage 
firms,  manufacturing  firms,  sales  of- 
fices, corporate  headquarters — virtually 
anywhere  I’m  likely  to  be  carrying  a 
computer  and  need  paper  out- 
put—there’s  some  nice  person  who’ll  let 
me  plug  into  his  printer.  Hotel  clerks 
have  plugged  my  PC  into  their  Okidata 
82s;  airline  reservation  clerks  have 
shared  their  Tally  l60Ls. 

One  of  the  virtues  of  the  PC-printer- 
standard  36-pin  female  Centronics  con- 
nector is  that  it  can  be  snapped  open  in  a 


second,  without  your  having  to  crawl 
around  through  the  trash,  dead  insects, 
and  dust  bunnies  behind  the  printer  with  a 
flashlight  and  jeweler’s  screwdriver.  Just 
pop  open  those  wire  brackets  and  your 
benefactor’s  printer  cable  is  free  of  the 
printer.  (Tty  not  to  drop  it  behind  the 
desk,  please.) 

Get  out  your  own  cable  and  snap  its 
male  Centronics  connector  onto  the 
printer.  It’s  so  easy  you  can  do  it  by  feel. 
Plug  the  other  end  into  your  PC  and  bin- 
go;  you’re  in  business. 

You  don’t  have  to  cany  your  own 
printer  cable,  of  course.  But  if  you  don’t, 
you’re  probably  going  to  have  to  un- 
screw the  DB-25  connector  at  the  PC  end 
of  your  newfound  friend’s  cable  from  his 
computer,  which,  aside  from  being  less 
convenient  for  you,  is  likely  to  give  him 
some  second  thoughts  about  whether  this 
is  such  a good  idea. 

1 carry  a very  compact  printer  cable, 
with  standard  IBM  connectors  but  built 
with  flat  ribbon  cable,  sent  to  me  by  a 
kind  reader.  You  can  make  one  up  easily, 
too.  Ribbon  cables  don’t  last  as  long  as 
round  cables,  but  are  one-tenth  as  bulky 


and  have  less  than  one-  fifth  the  weight  of 
the  round  variety. 

One  trick  that  makes  all  this  a lot  easi- 
er is  to  cany  on-disk  a wide  range  of 
printer  drivers  for  your  software.  1 keep 
20  or  30  Miscrosoft  Word  printer  drivers 
and  about  that  many  Lotus  drivers  on  the 
hard  disk  of  my  Toshiba  T31(X).  But 
here’s  an  even  better  trick:  the  Epson 
MX-80  driver  works  with  almost  every 
printer  I’ve  used.  You  may  not  get  the 
boldfacing,  underlining,  italics,  and  oth- 
er print  attributes  you’re  used  to,  but  you 
will  get  the  right  letters  and  numbers, 
margins  and  tabs,  and  page  breaks. 

No  matter  how  small  and  light  ven- 
dors make  portable  printers,  they’ll  never 
equal  the  0-  by  0-  by  0-inch  size  and  0- 
pound,  0-ounce  specs  of  my  approach. 
And  even  the  user-friendliest  portable 
printer  isn’t  nearly  as  friendly  and  inter- 
esting as  the  people  I’ve  met  and  talked 
with  while  as  I was  disconnecting  and  re- 
connecting their  printer  cables. 

— ^Jim  Seymour 


Jim  Seymour  is  a colurrmisi  and  contrib- 
uting editor  of  PC  Magazine. 


seems  to  need  filling  out  somehow. 

Once  I’d  realized  that  I was  looking  at 
the  whole  story,  that  no  one  was  going  to 
jump  out  of  the  woodwork  with  a supple- 
mental sheet  feeder  or  other  external  gad- 
getry,  my  next  reaction  was,  ‘ ‘Oh,  it’s  one 
of  those.”  I figured  it  for  one  of  the  small, 
lightweight,  and  utterly  useless  thermal 
printers  that  companies  such  as  IBM  and 
Data  General  foist  off  on  unsuspecting 
buyers  as  an  ideal  companion  for  a porta- 
ble computer  whose  screen  you  can’t  read. 

A few  minutes  with  the  Diconix  taught 
me  not  to  jump  to  conclusions. 

Despite  its  diminutive  size,  this  printer 
is  no  mere  toy.  What  it  might  be,  however, 
is  the  perfect  portable  printer  for  any  occa- 
sion. It  produces  crisp,  high-quality  type  at 
a brisk  pace  and,  under  battery  power,  will 
do  a fine  job  on  all  your  printing  tasks  any- 
where you  happen  to  be,  from  Mount 
Hood  to  Muscle  Beach. 


The  Diconix  150  InkJet  Printer  is 
equipped  with  a standard  Centronics  8-bit 
parallel  interface,  and  it  recognizes  most  of 
the  IBM  Proprinter/Epson  FX  command 
sets  for  text  and  graphics  printing,  so  it 
passes  the  basic  "is  this  thing  at  all  us- 
able” test,  (Printers  that  don’t  use  a stan- 
dard parallel  interface  or  that  don’t  offer 
Epson  emulation  should  get  hack  under 
whatever  rock  they  crawled  out  from,  as 
far  as  I’m  concerned.) 

In  addition,  the  Diconix  150  includes  a 
2K-byte  buffer  and  offers  a variety  of  print 
modes,  including  draft  (96  dots  per  inch), 
quality  mode  (192  dpi,  produced  by  two 
passes  of  the  printhead),  as  well  as  script, 
condensed,  super/subscript,  enhanced 
draft,  double-strike  draft,  enhanced  quali- 
ty, and  double-strike  quality  displayed  in 
normal,  italic,  emphasized,  enlarged,  pro- 
portional, or  condensed  typefaces. 

The  rated  speeds  for  these  features 


range  from  a high  of  240  characters  per 
second  for  condensed  to  a low  of  29  cps  for 
enhanced  or  double-strike  quality  type, 
with  layovers  at  1 50  cps  for  draft  mode  and 
50  cps  for  most  of  the  others. 


Dtconix  150  InkJet  Printer 
Diconix  Inc.,  a Kodak  Co. 

3100  Research  Blvd. 

Dayton,  OH  45420 
800-DICONIX 
List  Price;  $479 

Requires:  Parallel  pon,  AC  outlet  or  five  C 
size  nickel-cadniium  batteries. 

In  Short:  A small,  lightweight  printer  with 
high-quality  output  and  good  emulation.  A 
fitting  companion  to  any  portable  computer. 
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How  much  computer 
wUl$699*buy? 


About 
ttiii 
niMh 
01 
an 
IBM 
PC  XT 


With  the  AMSTRAD  PC1512,  everything  is  included. 


Unit  pictured  with  optional 
RGB  monitor. 


At  last!  A powerful  IBM-compatible  personal  com- 
puter with  the  popular  “MOUSE”  and  software,  all 
at  an  affordable  price.  No  add-Ons  needed,  just 
plug  it  in  and  go! 


Here’s  what  you  get: 

Monochrome  monitor,  paper  white  with  16  gray 
levels  - 360kb  double  sided  floppy  disk  drive  - 
512k  memory  - 8086  processor  (8mhz)  - “mouse” 
- PC  compatible  keyboard  - Joystick  port  - Paral- 
lel and  Serial  ports  - 3 full  sized  PC  compatible 
expansion  slots  - Complete  user  instructions. 


''FREE”  Softwore  ($500  retcdl  value) 

Microsoft  MSDOS  V3.2  operating  system.  Digi- 
tal Research  DOS  PLUS  operating  system.  Digital 
Research  “GEM  Desktop,”  “GEM  Paint,”  “GEM 
Doodle,”  Locomotive  Software  “Basic  2”  and  very 
detailed,  clearly  presented  user  manual. 


Optional  Features 

Second  Floppy  disk  drive  or  20  MB  hard  drive, 
RGB  Color  Monitor,  16  colors. 

Itls  never  been  easier  to  get  going  on  your 
own  personal  computer.  Itls  what 
you’ve  been  waiting  for. 

The  AMSTRAD  PC1512  is  available 
now  at  better  Computer  Dealers  Na- 
tionwide. If  your  dealer  doesn't  have 
them  yet,  write  or  call  and  we'll  tell 
you  where  you  can  buy  one. 


*At  p«rticlp«tlng  dealers 


'Prices  and  specifications  are  subiect  to  change  without 


The  complete 
AMSTRAD  PC1512. 

Sole  US.  Agent,  Video,  Inc. 
1915  Harrison  Rd. 
Longview  Texas  75604 

214-297-4898 
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WORD  PROCESSING 

□ •78,  *627  PC-WRIT 

word  processing  program,  works 
mouse  Spelling  checker  is  an 
feature $12 

□ •455,  •681.  •662  PC  TYPE*  This  processor  is 

from  Jim  Button's  library  Easy  lo  use  ar>d  com- 
bines easily  with  PC-FIl^*  lor  mail  merge $18 

□ 528  NEW  YORK  WORD  •>  The  mosi  powerful 

wordprocessor  we  have.  aS  the  starxlard  features 
plus  automate  mdexirtg.  lable-o(-conients  and 
foolnotmg $6 


GREAT 
SOFTWARE 

AT  MODEST  PRICES 

Some  samples  from  our  library  of 
over  705  disks  for  the  IBM-PC; 


I SALES  MANAGEMENT 

I □•687.  •688.  •689  PROSPECT  A useful  sales 
I managemeni  program  that  allows  you  to  sched- 
I ule  appointments.  Searches  and  rebteves  names, 

■ activities,  or  messages  with  ease  and  speed  . $16 

J RNANCIAL  MANAGERS 

I □•393  CHECKBOOK  MANAGEMENT  Balancing 
I your  checkbook  is  made  easy  with  this  program 
I FMluras  entry,  deletion,  bank  statement  reconciii  - 

I ations.  automatic  check  number,  etc $6 

I LANOUAOeS/EDUCATIONAL  TOOLS 
I □•9SMATHTUTORTaachesgradest-6thebasic 

I math  skills $6 

I QaTOS  KID  GAMES;  Teaches  children  the  alphabet 
I word  conjunction,  as  well  as  shape  identil^tion 
* Good  graphic  program  for  grades  kingergarten 

I twough  the  4th  grade $6 

! □•712  JAPANESE  Tutorial  that  provides  basic 
I msiructicn  in  Japanese;  several  levels  of  diffi- 

! cully  $6 

I GAMES 

!□  *390  FUQHTMARE:  An  excellent  graphics  game 

Highly  recommer>ded  to  lest  your  skills $6 

□ »457  GREATEST  ARCADE  GAMES  This  includes 
Sinker  and  Space  Wars,  and  many  more $6 


DATABASE  MANAGEMENT 

□ ffS.  a/ao  PC  FILE*;  A powerful  database  man- 

agement program  that  is  easy  to  use.  Great  for 
creating  labds  Works  well  with  pC  TYPE*  to 
generate  fonra  and  letters $12 

□ •287.  •288  FILE  EXPRESS  An  information  man- 

agement program  Small  and  medium  sized  data- 
bases are  easily  manipulated  by  using  menu 
driven  commands $12 

□ PC-SlG  LIBRARY  ON  CD  ROM  $29500 

D 1 YEAH  PC-SIG  MEMBERSHIP  $ 20  00 

(06  (induOM  arsdory.  DvnorWVy  magwine  and  mor* ) 


SPECIAL  OFFER 

Any  5 Disks  piu$  Membership 
Only  $39  (Inctude  $4  shippirtg  & handkng) 

Most  programs  haw  dpcumenfafion  on  iJisk  and  requesi  a 
donation  from  safrs/ied  users  Please  add  $4  postage  and 
handting  per  order  (SW  toreigni  — Cablotma  residents  add 

slate  sales  fax  489 


Total  Enclosed  S_ 


. by  □ Check  □ VISA  □ MC 


QinnatiirA 

City 

State  Zip 

To  order,  call;  800-245-6717 
In  CA  800-222-2996 
For  technical  questions  or  local 
orders;  (408)  730-9291 
10300  Eatt  Duane  Avenue  Sunnyvale.  CA  94086 
Dealer  Inquiries  invited  i 


^10300  Eait  Di 


■ LAPTOP  ADD-ONS:  PRINTERS 


The  Dii'onlx  150  is  a compact  little  ink-jet  printer  that  will  Jit  in  a ^ood-sized  bag  along  with  your 
laptop  computer.  It  runs  off AC  power  or  C -size  batteries  and  it  produces  crisp,  high-tfuatiiy  type  ai 
a brisk  pace. 


Those  are  all  fantasy  figures,  of  course. 
Like  every  other  printer  manufacturer,  Di- 
conix  thinks  that  a .second  takes  about 
twice  as  long  as  the  rest  of  us  know  that  it 
does,  but  still,  the  Diconix  printer  will  pro- 
duce draft-mode  type  at  about  62  cps  an 
impressive  feat  for  one  so  small. 


EDITOR'S 
M CHOICE 


• Diconix  150  InkJet  Printer 


A beautifully  designed  unit,  the  Di- 
conix ISO  InkJet  Printer  produces 
surprisingly  good  text  and  graphics 
output,  but  it's  still  small  enough  to 
Jit  into  a briefcase  and  light  enough 
to  take  anywhere.  It  takes  all  the 
pain  out  of  carrying  a printer  with 
you  and  produces  high-enough- 
quality  output  to  double  as  your 
desktop  printer. 


Graphics  printing  is  unidirectional.  At 
566  dots  per  line  in  low  resolution  and 
1.133  dpi  in  high  resolution,  the  printer 
produces  very  sharply  detailed  graphics. 
However,  because  the  Diconix  uses  a 
smaller  vertical  dot  pitch  than  most  print- 
ers ('/«.  inch  instead  of ‘lit),  graphics  tend 
to  be  reduced  to  about  three-quarters  of 
their  intended  size  when  printed.  The 
proper  proportions  are  maintained,  how- 
ever, because  the  bit-image  horizontal  dot 
pitch  is  reduced  to  '/so  inch,  as  opposed  to 
'Im  inch  on  most  printers. 

In  addition  to  the  way  that  it  reduces 
graphics,  the  Diconix  differs  from  perfect 
emulation  of  the  Epson  in  a few  other 
ways.  It  does  not  accept  downloaded 
fonts,  use  quad-density  graphics,  or  print 
lO-pitch  fonts.  Nor  does  it  support  reverse 
line  feed,  half-speed  printing,  or  the  paper- 
empty  function.  Some  of  these  are  serious 
omissions.  Nevertheless,  when  you  are  on 
the  road,  you  are  not  likely  to  need  func- 
tions such  as  reverse  line  feed  very  often, 
and  thus  for  use  with  a portable  computer, 
the  Diconix  ISO's  compatibility  shortcom- 
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ings  can  easily  be  forgiven. 

Acmally,  you’ll  probably  never  even 
notice  those  omissions.  On  the  whole,  the 
emulation  is  quite  strong.  For  instance,  the 
Diconix  1 50  breezed  through  the  PC  Mag- 
azine Epson  and  IBM  emulation  tests  like 
a champ. 

The  emulation  mode  and  power-on  set- 
tings are  set  through  an  internal  DIP  switch 
and  can  be  changed  through  either  escape 
codes  or  the  more  accessible  front-panel 
switches. 

Setting  up  the  printer  is  fairly  simple, 
although  first-time  setup  can  be  difficult 
since  the  manual  does  not  adequately  de- 
scribe how  the  ink  jet  printhead  should  be 
insetted  into  its  case.  The  printhead  also 
tends  to  leak  ink  when  it  is  manipulated,  so 
you  can  count  on  messy  fingers  the  first 
time  you  set  the  thing  up.  Once  you  know 
what  you’re  doing,  however,  setup  is  a 
quick  and  clean  job. 

The  Diconix  150  can  ran  off  either  AC 
or  battery  power.  For  plug-in-the-wall  op- 
eration, it  makes  use  of  a small  lightweight 
power  supply  that  converts  the  AC  juice  to 


■ Despite  its  diminutive 
size,  the  Diconix  150 
InkJet  Printer  is  no  mere 
toy. 


9-volt  DC  power.  For  battery  power,  the 
printer  requires  five  C-size  nickel-cadmi- 
um rechargeable  batteries.  The  batteries  fit 
into  the  printer  platen — one  of  the  clever- 
est designs  I’ve  seen.  The  printer’s  AC 
adapter  also  functions  as  a battery  charger, 
another  nice  touch. 

The  printer  uses  either  special  coated 
“inkjet"  paper  or  standard  paper,  both  of 
which  should  be  tractor-fed.  Wnt  quality 
is  better  (darker)  on  the  special  paper,  but 
is  also  more  than  acceptable  on  standard 
printer  paper. 

One  concern  with  this  printer  is  the  ink 


Nora  Georgas  is  an  associate  editor  of  PC 
Magazine.  B.G.  Waldman  is  free-lance 
writer  for  PC  Magazine. 


jet  printhead,  which  is  rated  for  only  500 
pages  of  printing.  When  you’re  planning  a 
trip  on  which  you  intend  to  do  a lot  of  print- 
ing, you  should  remember  to  take  an  exUa 
printhead  along  with  you. 


That  caveat  aside,  the  Diconix  1 50  Ink- 
Jet Printer  is  one  of  the  most  impressive  lit- 
tle boxes  I’ve  seen.  It  does  everything  it 
promises  and  does  it  all  well. 

— B.G.  Waldman 


“LAP-LINK 
IS  NOTHING  SHORT 
OF  INCREDIBLE...” 


They  are  still  talking  about 
LAP-LINK  release  #1 . It  has 
achieved  virtually  an  unanimous 
editor's  choice  as  THE  solution  for 
connecting  laptop  PC's  and  the  new 
IBM  PS/2  series  with  any  SVJnch 
disk  PC.  LAP-LINK  eliminates  the 
need  to  purchase  expensive  external 
disk  drives.  Even  if  you  own  an  ex- 
ternal disk  drive,  LAP-LINK's  incre- 
dible transfer  speeds  are  much 
faster  than  a normal  disk  copy- 
transfer  megabytes  of  information 
in  just  minutes!  And  since  LAP- 
LINK  weighs  only  ten  ounces  (cable 
and  disk),  you  can  easily  carry  it 
with  you  for  instant  connectivity  at 
any  location. 

Unlike  other  transfer  pro- 
grams. there  is  absolutely  NO  in- 
stallation required  to  use  LAP-LINK. 
No  messy  changes  to  your 
CONFIG.SYS  file  or  reboot- 
ing. Just  type“LL” 
and  LAP-LINK 


Jerry  Pournelle 

Byte  Magazine,  July  1987 


automatically  connects  itself.  And 
LAP-LINK  works  between  any 
version  2.xx  or  3.xx  of  the  MS- 
DOS/PC-DOS  operating  system. 

LAP-LINK  users  couldn't 
agree  more  with  Jerry  Pournelle, 

“I  don't  know  if  the  manual  is  any 
good  or  not:  I've  never  had  any 
reason  to  open  it.  LAP-LINK  is  so 
thoroughly  intuitive,  fast  and  simple 
to  use  that  the  manual  is  blooming 
near  superfluous.  This  is  one  of 
those  products  that  sets  standards: 
it  does  what  it's  supposed  to  do, 
does  it  well,  and  does  it  without 
fuss  or  bother...,” 

Release  2 is  now  available 
at  your  local  computer  store.  Get  a 
jump  on  your  friends,  and  check  it 
out  before  everyone  starts  talking 
about  it.  Call  for  FREE  Laptop 
accessory  catalog  1-800-343-8080 
or  206-483-8088. 
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Ten  Megs 
Never 
Felt  Lighter 

1 

I I ■ ■■  I ■■  III!  ■■■I  I 

Two  companies  bring 
hard  disk  convenience  to  the 
Toshiba  TIlOO  Plus. 


A hard  disk  in  a laptop  computer 
seems  eminently  reasonable, 
doesn’t  it?  Hoppy  disks,  even  the 
3 '/2-inch  variety,  are  enough  of  a 
hassle  at  home,  let  alone  on  the  road.  Who 
wants  to  cany  a handful  of  the  blessed 
things  all  over  the  country,  only  to  find  as 
you  sit  in  a hotel  room  in  Fort  Worth  that 
you’ve  left  behind  the  one  disk  you  really 
need? 

Probably  in  order  to  keep  costs  and 
power  drain  to  a minimum.  Toshiba  didn’t 
equip  its  otherwise  near-perfect  T1 100 
Plus  laptop  with  a hard  disk  option.  Too 
bad,  but  not  a tragedy,  since  at  least  two 
companies  (maybe  more  by  the  time  you 
read  this)  have  jumped  in  with  10-mega- 
byte add-in  disks  for  the  T1 100  Plus.  Ax- 
onbt  Corp.  and  Premier  Technologies  of- 
fer JVC-built  drives  that  give  you  hard  disk 
convenience  and  capacity  on  the  road. 
Both  units  weigh  less  than  a pound,  fit  into 
the  second  disk  drive  slot  on  the  Toshiba, 
and  work  just  like  the  hard  disk  in  your 
desktop  machine.  Both  are  able  to  power- 
down when  not  in  use,  so  the  battery  drain 
isn’t  as  bad  as  you  might  guess. 


Drawbacks?  Only  two,  really.  First, 
you  can’t  install  these  drives  yourself,  so 
you  might  have  to  give  up  your  laptop  for 
up  to  a week  while  a dealer — or,  in  the 
case  of  the  Thin  Win,  Axonix  factory  per- 
sonnel— fit  the  drive  into  the  computer. 
And  these  drives  certainly  aren't  a bar- 
gain— $995  for  the  Premier  disk  and 
$ 1 , 1 95  for  the  Axonix  product.  This  surely 
makes  them  the  most  expensive  10-mega- 
byte hard  disks  on  the  market.  Maybe  the 
price  reflects  the  costs  of  “ruggedizing" 
the  disks  to  stand  up  to  life  on  the  road  but 
mote  likely  it’s  a question  of  monopoly. 
After  all,  consider  the  alternatives. 

Both  companies  are  working  on  20- 
megabyte  versions  due  out  this  fall,  but  for 
now  you’ll  have  to  muddle  along  with  10 
megs. 

AXONIX  CORP. 

ThinWin  1100-10 

Axonix’s  ThinWin  weighs  8 ounces,  costs 
$1,195,  and  has  to  be  factory  installed. 
Since  you  won’t  be  putting  the  drive  into 
the  machine  yourself,  the  only  physical 


change  you’ll  notice  when  your  Toshiba 
comes  back  from  its  little  operation  is  a 
beige  plastic  panel  where  the  second  drive 
slot  used  to  be.  And,  of  course,  the  C 
prompt  on  your  screen. 

The  ThinWin  comes  formatted  with 
DOS  2.11,  and  you  need  a Version  C 
BIOS  in  the  machine  for  the  disk  to  run;  if 
the  Tl  100  Plus  has  an  A or  B version,  Ax- 
onix will  install  the  C type.  Though  for- 
matting is  supposed  to  be  done  along  with 
installation,  the  manual  includes  full  in- 
structions for  using  FDISK,  COPY,  and 
FORMAT  with  the  disk,  as  well  as  a sec- 
tion on  creating  partitions. 

The  ThinWin  runs  off  the  Toshiba  bat- 
tery for  2 hours  with  no  use,  and  just  over 
an  hour  with  10  percent  use.  The  disk  pow- 
ers-down  when  not  in  use  to  reduce  battery 
drain.  Tbe  ThinWin  is  connected  to  the 
lower  drive  (B)  light,  on  the  front  panel  of 
the  Toshiba,  and  both  the  low  battery  and 
lower  drive  lights  will  come  on  15  minutes 
before  the  power  is  about  to  go. 

In  AC  operation,  the  ThinWin  needs 
mote  than  the  9 volts  supplied  by  the  To- 
shiba AC  adapter.  Axonix  supplies  a spe- 
cial adapter  that  lets  you  use  the  hard  disk 
when  the  computer’s  batteries  are  dis- 
charged. Even  so,  the  manual  recom- 
mends that  you  charge  the  batteries  for  15 
minutes  before  turning  on  the  computer 
because  running  the  machine  completely 
discharged  can  damage  the  battery. 

Access  time  on  this  drive  isn’t  brilliant, 
but  it  beats  a floppy  disk  drive.  Axonix 
quotes  a 98-millisecond  access  time;  our 
benchmark  tests  couldn’t  verify  that  be- 
cause both  the  ThinWin  and  Premier’s 
LiteDrive  have  lower  rotational  speeds 


FACT 


FILE 


ThinWin  1100-10 
Axonix  Coq), 

2257  S.  llOOEasl 

Sail  Lake  City.LT84106 

(801)466-9797 

Lis!  Price:  SI.  1 95 

Requires:  Toshiba  Til  00  Plus, 

In  Short:  A fine  addition  to  the  Toshiba 
Tl  100  Plus,  but  more  expensive  than  the 
LiteDrive.  Lacks  the  setup  and  utility  soft- 
ware offered  by  Premier  Technologies. 
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Benchmark  Ibsts: 
Portable  Hard  Disks 


Mass  Storage,  yes:  speed,  no.  is  the  verdict  on 
this  sampling  of  poflabie  hard  disks.  Both 
models  trail  the  IBM  F^XT^  standard  10-mega- 
byte hard  disk  by  substantial  margins  in  the  DOS 
Disk  Access  test  and  by  less  dramatic,  but  still  con- 
siderable, margins  in  the  File  Access  test.  BIOS 
Disk  Seek  test  results  could  not  be  obtained  since 
the  portable  hard  disks  incorporate  a decreased 
rotational  speed  (approximately  2,300  rpm)  to  ease 
power  requirements  during  mitial  start-up  and  use. 

While  the  UteDrive  is  the  speedier  of  the  two  porta- 
bles in  ail  but  two  operations,  both  hard  disks  offer 
a quarkum  improvement  over  the  disk  access 
times  of  a floppy  drive.  This  may  be  the  critical 
factor:  when  the  issue  is  portability,  the  point  of 
corr)parison  is  the  portable  competitiorv— floppy 
disks — not  desk-based  fixed  drives. 


Rmlativ*  Timms 

(Ratio:  IBM  PC-XT  10-Mbyte  Drive  - 100) 
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(milliseconds) 

create 

ThinWin  1100-10 

193.70 

1665 

29.82 

16.86 

48  33 

39  49 

LIteOrIve 

170,23 

17-00 

18.56 

1763 

46  30 

36  52 

IBM  PC-XT  10-Mbyte  drive 

103.85 

1280 

12-53 

12.14 

31,15 

24.06 

The  DOS  Disk  Access  benchmark  test  measures  the  time  H takes  to  do  a rartdom  sector 
read  using  DOS.  DOS  buHera  are  set  at  3 and  the  Interleave  factor  ia  laft  at  lha  drived 
dafauM  aetWig.  TNs  test  adds  DOS^  overhead  to  the  BIOS  and  hardware  hmes.  The  test 
program  periorma  the  sector  reed  1.000  times  wMhin  the  DOS  disk  panttton.  The  average 
reeult  te  shown  in  mHHseoonda. 


The  File  Aceaaa  benchmark  teat  measures  the  time  it  takes  to  sequentially  create  and  write 
a 2S6K-byte  data  file  ustng  record  lertglha  o(  S12  bytee  arte  4K  bytea.  The  test  program  then 
performs  s series  ol  operations:  a saquential  read  of  tha  same  lite.  a random  write,  and  a 
random  read. 


than  normal  (reducing  power  consump- 
tion) and  so  were  incompatible  with  the  rc 
Labs  BIOS  disk  seek  benchmark  test.  But 
taking  the  lower  speed  into  consideration, 
access  time  should  be  between  100  and 
120  milliseconds,  so  Axonix's  claim  ap- 
pears within  reason,  in  the  DOS  Disk  Ac- 
cess benchmark  test,  the  ThinWin  was 


slower  than  the  Premier  model  by  about  20 
milliseconds  but  proved  to  be  faster  in  oth- 
er areas.  It's  quite  a bit  slower  than  a regu- 
lar Seagate  disk  on  an  IBM  PC-XT,  but  it’s 
an  improvement  over  floppy  disk  access. 

The  ThinWin  is  shock-mounted  to 
withstand  up  to  70  g (when  it's  not  operat- 
ing) and  6 g when  in  operation.  (The  Air- 


line Transportation  Association  recom- 
mends equipment  that  is  checked  on 
airplanes  to  resistant  to  at  least  3S  g. 
Still,  it's  a better  bet  to  keep  the  computer 
with  you  on  the  plane.) 

Our  evaluation  Axonix  disk  made  two 
cross-country  trips  without  so  much  as  a 
whimper  and  seems  to  be  a solid  product. 
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■ LAPTOP  ADD-ONS:  HARD  DISKS 


POWER  TRIPS 


Some  people  will  do  anything  to  take 
their  Toshiba  T3100s  on  the  road 
with  them:  Executive  editor  Bill  Howard 
recently  spotted  a guy  running  a T3I00 
off  the  AC  plug  under  the  seat  of  a New 
Jersey  commuter  train.  Considering  that 
the  uain  itself  stops  when  the  lights  go  on 
at  the  nearby  Giants  Stadium,  the  intrep- 
id power  user  was  either  very  brave — or 
real  dumb. 

An  easier  solution  might  be  to  invest 
in  the  AdaptaPak  80 — a combination 
product  that  includes  a car  lighter  adapter 
and  a lead  acid  battery  with  recharger  that 
provides  up  to  1 'A  hours  of  battery  life 
for  the  formerly  AC-bound  T3 1 00. 

Like  any  freedom,  however,  it 
doesn't  come  cheap.  The  AdaptaPak 
costs  $399  and  weighs  7 pounds.  That’s 
about  a pound  more  than  Toshiba's  latest 
laptop,  and  a lot  more  than  most  of  us  are 
willing  to  carry  around.  A spokesman  for 
Product  R&D  Corp.,  the  AdaptaPak’s 
maker,  said  that  the  company’s  philoso- 
phy was  that  no  battery  should  weigh 
more  than  half  the  weight  of  the  comput- 
er it’s  intended  for — and  since  the  T3 1 00 
weighs  around  16  pounds,  the  7-pound 
AdaptaPak  is  just  fine. 

Maybe  they’re  right:  What’s  an  extra 
few  pounds  to  someone  willing  to  carry  a 
T3I0O  in  the  first  place?  And  Product 
R&D  packages  the  AdaptaPak  80  in  a 
smart  black  padded  fabric  case  that 


FILE 


AdaptaPak  80 
Product  R&D  Coq>. 

1 194  Pacific  St. 

San  Luis  Obispo,  CA  93401 
(805)546-9713 
List  Price;  $399 
Requires;  Toshiba  T3  iOO. 

In  Short;  A heavy  (7  lbs.)  but  workable  so- 
lution for  those  who  must  run  their  'H 1 00 
away  from  an  outlet,  even  if  the  charge 
lasts  for  only  1 'A  hours. 
cirrctEesiONrgADeRSErrvtcECAtrD 


The  AdaptaPak  80  kit  from  Product  R&D  Corp.  includes  the  7-pound  battery  (center).  AC 
adapter  (left),  and  car  (boat  adapter  (right),  plus  carrying  cases  (top).  Find  room  for  alt  of  this  in 
your  suitcase  and  presto!  an  hour  and  a half  of  battery  life  for  your  Toshiba  3100. 


matches  the  styling  of  Toshiba’s  bag  for 
the  T3100.  The  case  has  rings  for  a 
shoulder  strap  (also  included)  and  loops 
on  the  back  that  can  only  be  explained  as 
a way  to  hook  the  AdaptaPak  to  your 
belt!  Kids,  don’t  try  this  at  home. 

The  AdaptaPak  is  easy  enough  to 
use — just  please,  please  don’t  brush 
aside  that  little  white  slip  of  paper  inside 
the  box,  because  it’s  the  only  indication 
you’ll  get  that  you  MUST  switch  the 
voltage  on  the  T3 100  from  1 10  volts  to 
230  before  running  the  AdaptaPak  with 
the  computer.  If  you  don’t,  the  next  indi- 
cation you’ll  get  will  be  the  unmistakable 
“pop"  of  an  electrieal  short,  followed  by 
a blank  screen  and  perhaps  a little  smoke. 
This  doesn’t  seem  to  affect  the  computer 
but  it  pretty  much  destroys  the  battery. 

Yes,  everyone  should  read  directions. 
Yes,  the  little  white  paper  states  clearly 
that  the  voltage  must  be  changed.  But  I’ll 
bet  most  people,  seeing  the  simplicity  of 
the  setup,  will  be  tempted  to  just  plug  in 
the  battery  and  get  going.  Why  not  put  a 


big  red  sticker  or  something  equally  ob- 
noxious right  on  the  side  of  the  Adapta- 
Pak to  prevent  haple.ss  users  from  blow- 
ing their  latest  purchase  to  bits? 

Product  R&D  rates  the  battery’s  life  at 
1 Vi  hours.  On  our  tests,  it  conked  out  af- 
ter 45  minutes,  but  that’s  with  very  heavy 
disk  access.  With  normal  access  you 
should  be  able  to  wring  out  another  half 
hour  or  so  of  use. 

The  bottom  line  is  that  if  it’s  that  im- 
portant to  you  to  use  your  T3100  away 
from  an  AC  outlet,  you’ll  buy  the 
AdaptaPak  and  love  it.  If  you’re  an  exer- 
cise nut,  buy  two  and  use  them  as 
weights. 

There’s  obviously  a demand  for  this 
sort  of  thing.  Product  R&D  just  an- 
nounced two  battery  paeks  for  the  Com- 
paq Portable  III:  a 7-pounder  for  $395 
that  provides  45  minutes  of  operation, 
and — ready? — a 13-pound  model  that 
gives  an  hour  and  a half.  It  costs  $445 . 

Where’s  miniaturization  when  we 
really  need  it? — Nora  Georgas 
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in;  not  if 
you'll  lose  data. 

It^  when. 


Head  crashes.  Software  glitches.  Operator  errors. 

TheyVe  the  grim  realities  of  computer  life  in  the 
80k  To  protect  yourself  from  the  inevitable  data 
losses,  get  an  ArchiveXL  or  ArchiveXLe. 

These  simple,  low-cost  tape  backup  systems 
are  specially  designed  for  the  IBM  PC,  XT  AT 
and  compatibles,  as  well  as  the  IBM  Ffersonal 
System/2  product  families.  When  data  is 
lost,  just  insert  your  backup  data  cartridge 
in  the  tape  drive  and  stream  the  data  back 
onto  your  hard  disk.  Data  salvation  is  just  a 
few  keystrokes  and  just  minutes  away.  All 
this  protection  takes  up  pre- 
cious little  space-even  as 
little  as  a 3.5  inch  floppy 
disk  drive.  And  the 
ArchiveXL  systems  are 
complete  with  everything 


you  need  for  maximum  data  protection-including 
Archive’s  QlCstream™  utility  software. 

A final  thought,  the  ArchiveXL  and  ArchiveXLe 
are  based  on  QIC-40,  the  tape  interchange  stan- 
dard for  data  compatibility.  That’s  a big  Archive  extra. 

Face  reality,  you  need  tape  backup. 
Find  out  today  how  little  a lot 
of  personal  data  protection 
costs.  For  more  details  call 
toll-free  l-(800)  237-4929. 

Sure,  I warft  to  taxw  more  about  the  ArdweXL  and  ArdweXU. 
Please  send  me  an  infomatiori  Wt  ASAP 

NAME 

OOMFANY 

STREET 

CfTY 

STATE aP 

PHONE<  > 

Mail  to:  Archhe  Corporation 
1650  Suntlowef  Awe. 

Costa  Mesa,  CA  92626 


Archive' 

CORPORATION  ^ 
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e 1987  ArctiM  CorponOon  ArctM.  AroweXL  and  ArcTMXLa  an  rtpstend  trsdwnwks  of  ArcniM  Corporation 
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■ LAPTOP  ADD-ONS:  HARD  DISKS 


Axonix  is  planning  a $ 1 ,395  20-megabyte 
disk  for  introduction  this  fall,  and  a 10- 
megabyte  drive  for  the  NEC  MultiSpeed 
will  be  released  soon.  In  fact,  Axonix  has  a 
whole  lineup  of  laptop  add-ons,  including 
the  ink  jet  printer  reviewed  in  this  issue 
(see  “Portable  Printers;  Two  for  the 
Road”),  a slim-line  expansion  box  for  the 
Toshiba  (not  available  for  this  review,  but 
it  puts  Toshiba’s  own  unit  to  shame),  and  a 
variety  of  other  accessories. 

PREMIER  TECHNOLOGIES  INC. 

LiteDrive 

The  LiteDrive  adds  only  6 ounces  to  the 
weight  of  your  Toshiba  TIlOO  Plus  or 
NEC  MultiSpeed;  it  can  be  installed  by  a 
dealer  in  as  little  as  15  minutes.  The  $W5 
price  includes  a utilities  disk  that  helps  you 
set  up  partitions,  organize  subdirectories, 
and  perform  a variety  of  hard  disk  setup 
and  housekeeping  functions. 

Security  hinctions  are  also  included  in 
the  software:  you  can  protect  the  drive  with 
a password  that  can  be  changed  as  often  as 
you  like.  It's  easy  to  set  up  and  a nice  fea- 
ture to  have. 

Like  the  ThinWin,  the  LiteDrive  pow- 
ers-down  when  not  in  use,  but  LiteDrive 
users  can  program  the  disk  to  shut  down 
after  a certain  number  of  seconds.  Any 
read  or  write  command  reactivates  the 
drive.  This  drive  takes  even  less  power 
than  the  ThinWin;  Premier  Technologies 
claims  that  the  disk  will  operate  for  6 hours 
on  battery  power  with  normal  use,  and  for 
over  2 hours  with  constant  access.  Of 
course,  the  6 hours  is  longer  than  the  com- 
puter itself  will  run  on  battery  power,  but 


LiteDrive 

Premier  Technologies  Inc . 

ISQOMcGaw  Ave. 

Irvine.  CA  92714 
(714)261-1184 
List  Price:  $995 
Requires:  ToshibaTl  100  Plus. 

In  Short:  A lightweight,  reasonably  priced 
hard  disk  for  the  ToshibaTl  100  Plus,  in- 
cludes utility  software. 
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E D I T O R ’ S 

CMC  H 0 I C E 


• LiteDrive 


Both  drives  are  good  perform- 
ers— imponatu  steps  in  bringing 
true  power  to  laptops.  Two  ounces 
lighter  and  $200  cheaper  than  Ar- 
onix' s ThinWin  1 100,  Premier 
Technologies’  LiteDrive  is  our 
choice  for  a laptop  hard  disk.  Bat- 
tery life  is  longer,  and  the  LiteDrive 
includes  .setup  and  utility  software 
that  the  ThinWin  does  trot.  Plus, 
with  the  LiteDrive  you  get  While-U- 
Wait  dealer  installation  at  300  to 
400  locations.  You  never  have  to  let 
the  computer  out  of  your  sight. 


it's  nice  to  know  about  the  drive’s  stamina. 

The  head  on  the  LiteDrive  parks  after  6 
seconds  of  no  access,  protecting  the  disk 
from  crashes. 

The  LiteDrive  has  the  same  shock  resis- 
tance rating  as  the  ThinWin — no  big  sur- 
prise really,  since  it's  virtually  the  same 
drive.  The  only  differences  appear  to  be  in 
the  controller  and  in  the  software. 

In  our  tests,  the  LiteDrive  had  faster  ac- 
cess speeds  than  the  ThinWin,  but  it's  still 
not  fast  enough  to  make  you  want  one  in 
your  AT.  We  took  the  drive  on  a couple  of 
trips  and  it  behaved  perfectly.  Like  the 
ThinWin,  it  makes  metallic  clicking  noises 
when  it’s  working;  these  can  be  alarming 
when  first  heard,  but  you  soon  get  used  to 
them. 

This  drive  is  cheaper  than  the  Axonix 
model  and  appears  to  offer  a lot  more  in  the 
way  of  software  control.  There’s  also  the 
difference  between  surrendering  your 
computer  to  a factory  for  a week  as  you 
have  to  do  with  the  Axonix  drive,  and  sim- 
ply taking  the  machine  and  drive  into  a 
dealer  and  waiting  while  it’s  installed.  Pre- 
mier also  makes  a drive  for  the  NEC  Multi- 
Speed  ($995). 

Keep  an  eye  out  for  Premier’s  20- 
megabyte  drive,  due  out  this  fall.  HQ 


Nora  Georgas  is  an  associate  editor  of  PC 
Magazine. 
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Now  go  17,400  bps  in  under  $1000. 


The  new  Courier  HST  modem. 


PC  Magazine  calls  USRoboHcs'  Coister 
HST,™  "tbk  top  pilce-petfoimance  ratio  at 
9,600  bps.'  Now  we've  made  it  almost  twice 
as  &st  without  raising  the  price. 

Our  new  fuO-duplex  Speed  Tech- 

ncADgycBal-up  modem  MNP™  Level 

5 data  cociqjiession  is  totaSy  AT  oom- 
mand  set  oompatiUe,  defivering  data  at  up 
to  17,400  bps.  And  automatic  ^-back/ 
htfl-fotwaid  always  assures  the  f^est 
speed  possible.  Courier  HST  reduces 
phone  Brie  costs  every  time  you  use  iL 
When  you  buy  an  HST  modem,  you  get  USRobotics' 
tTKxe  than  10  years  of  modem  experience  gained 


through  sales  of  over  haIf-a-m9Iion  tiKxlems. 
We're  an  organization  that  wiE  support  you 
arxJ  grow  with  your  needs. 

PC  Week  says,  "USRobotics'  Courier 
HST  produced  the  most  impressive  test 
results  based  on  the  mcxlem's  suitabEtty 
to  both  file  transfer  and  interactive 
applications.' 

Other  modems  talk  about  speed. 
Courier  HST  divers.  Get  your  hands  on 
om...  &st! 

Free  Warranty  Extension!  Buy  an  HST 
before  December  31, 1987  a^  receive  a 3-year  war- 
ranty extension  FREE.  A $50  value.* 


MNP  is  the  Mknxom.  Inc.  trademark 
for  Mtaocom  Networtdng  Protocol,  a 
pubitc  domain  error-contiol  protocol 


CaU  1-800-DIAL-USR 

In  Illinois  (312)  982-5(X)l 

lilMotiGS 

The  IntelMgent  Choice  In  Data  Communlcallone. 

8100  McCormick  Bh/d-,  Sk^tic,  lOinoiS  60076.  *Tolal  warranty  including  extension:  S years. 


CIRCLE  748  ON  READER  SERVICE  CARD 


Integrated  project  planning  software 
with  full  screen  graphics,  zoom 
and  scroll. 


NOW  THE  BIG  PICTURE 
FITS  ON 

THE  SMALL  SCREEN, 


With  Project:Vision.  even  busy  people 
can  do  the  right  things,  the  right  way,  right 
now.  And  keep  complex  projects  under  con- 
trol without  aggravation. 

ProJect:Vision  is  the  first  integrated 
project  planning  software  designed  for  man- 
ager, yvith  too  much  to  manage. 

Even  if  you’ve  never  used 
lafjantt  Chart  or  the 
ptical  Path  Method 
^^^^^^K^ore.  you'll  feel  right 
home.  In  fact,  many 


CIRCLE  173  ON  READER  SERVICE  CARD 


spreadsheet  users  start  creat- 
ing project  plans  without  ever 
cracking  the  manual. 

Project;Vision  zooms  in  on 
five  levels  of  detail  to  show 
you  how  you’re  doing.  And  it’s 
easy  to  update  others  on  your  progress 
with  the  built-in  report  generator.  It  also 
links  directly  to  Lotus  l-2-3forforecasting. 

At  just  $349.  ProjectrVision  could  p^ 
for  itself  in  the  first  month  you  own  it 
Perhaps  sooner  if  you  purchase  a site 
license.  Why  wait  another  day?  See  it  on 
a screen  near  you  by  calling  Inmax  at 
1-800-922-7774.  In  Washington  state, 
call  1-800-648-7775.  Or  write  to  us  at 
200  West  Thomas  Street  Suite  110. 
Seattle.  Washington  98119. 

PRomrAfiaoN 

INTEGRATED  PROJEG  PIAMNIHG 
FROMINMAX 


Lotus  isa  registered  trademark  of  Lotus  Development  Corp. 


■ UTILITIES  ■ FRANK  BICAN 


RAM-RESIDENT 

MACROS 


If  there’s  one  thing  every  computer 
user  wants,  it’s  more  speed.  Wit- 
ness the  fascination  with  turbo 
boards,  speedup  chips,  386  pro- 
cessors, and  supercomputers.  But 
there’s  one  problem  no  hardware 
innovation  can  solve:  we  generally  interact 
with  our  computer  system  using  the  slow- 
est input  device  available — the  keyboard. 

While  your  computer  may  be  capable 
of  processing  tens  of  thousands  of  instruc- 
tions every  second,  it  spends  most  of  its 
time  waiting  for  occasional  pokes  at  the 
keys,  especially  from  those  of  us  employ- 
ing the  two-finger  method. 

A number  of  software  publishers  offer 
help  in  the  form  of  memory-resident  key- 
board enhancement  software.  These  pro- 
grams lurk  in  RAM  waiting  for  particular 
keystrokes  or  keystroke  sequences  (say, 
Alt-FI ).  They  then  open  up  and  pump  your 
predefined  suing  of  up  to  thousands  of 
characters  into  the  application  running,  ev- 
erything fiom  plain  old  BASIC  or  DOS  to 
your  brand-new  word  processor.  Such 
keyboard  macro  definitions  allow  even 


Keyboard  macros  can 
turn  complex  operations 
into  one-stroke 
commands,  saving 
keystrokes  attd 
streamlining  applications. 
Seven  packages 
show  you  how.  . . 


FOR 

THE 


mediocre  typists  to  increase  productivity 
significantly. 

The  granddaddy  of  keyboard  macro 
software  was  RoseSoft’s  ProKey,  seen  to- 
day in  its  fourth  major  revision.  (Note: 
With  Version  5.0  reportedly  near  release, 
RoseSoft  declined  to  send  PC  Magazine 
its  current  product  for  review.)  More  re- 
cently, a number  of  other  software  vendors 
have  gotten  in  on  the  act,  each  adding  their 
own  features  to  the  basic  product  design. 

Although  features  and  capabilities  vary 
from  package  to  package,  the  common 
bonds  here  are  keyboard  macro  defini- 
tion— the  ability  to  program  a single  key  to 
respond  with  a multiple-keystroke  re- 
sponse— and  memory-resident  operation. 
From  these  beginnings,  each  package  goes 
its  separate  way. 

The  ability  to  hide  away  in  the  comput- 
er’s random  access  memory  is  what  allows 
these  programs  to  work  along  with  other 
applications  running  on  the  PC.  When  you 
tun  the  macro  program,  it  loads  itself  into 
the  highest  section  of  memory  that’s  avail- 
able and  moves  the  high-memory  pointer 


VIRTUOSO 

KEYBCARD 
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■ KEYBOARD  MACROS 


Keyboard  Macro  Programs:  Summary  of  Features 

(Products  listed  in  ascending  price  order) 


[2 

Nswkty 

FAB  Software 

SmirtKey 

Software  Research 
Technology 

2 

Metro 

Lotus  Develop- 
ment Corp. 

PrIntKey 

Northwest 

Software 

Associates 

Keyworfcs 

Alpha  Software 
Corp. 

SuperKsy 

Borland 

International 

Inc. 

Keywords  Advanced 

Alpha  Software 

Corp. 

List  price 

$30.00 

$69.95 

$85.00 

$89.95 

$99.00 

$99.95 

$299.00 

Memory  required 
(RAM) 

48K 

37K 

122K 

22K 

87K 

64K 

97K 

Maximum  macro 
size 

32.000  keystrokes  Unlimited 

16,000  bytes 

128  bytes 

20.000  bytes 

64,000  bytes 

Unlimited 

Macro  editor 

• 

• 

• 

• 

• 

• 

• 

DOS  functions 

0 

• 

• 

o 

• 

o 

• 

Keystroke 

recording 

• 

• 

• 

• 

• 

• 

• 

Online  help 

O 

• 

• 

• 

• 

• 

• 

Extended  key- 
board buffer 

• 

• 

• 

O 

O 

• 

O 

Cut-and-paste 

capability 

• 

• 

• 

O 

• 

• 

• 

Printer 

^mmands 

o 

• 

• 

• 

• 

O 

• 

Data  encryption 

o 

• 

0 

o 

• 

• 

• 

Help  menu/DOS 
shell  creation 

o 

• 

• 

o 

• 

o 

• 

Other  features 

^t  key  feature, 
shorthand  rTKXte 

System  dock,  au- 
tomatic backup, 
disk  security,  key- 
board lock 

Text  editor,  ap- 
pointment book, 
phor>ebook 
(auto-dial) 

Pause,  delay, 
supports  prefix 
charaders 

EMS  support, 

shortharxl 

macros 

Keyboard  lock, 
screen  protection, 
redefinable  key- 
board layout 

Programmirig  lan- 
guage interface, 

EMS  support, 
shorthand  macros 

Krumn 

incompatibilities 

Smartcom, 

XyWrite 

Smartcom  11. 
XyWrite  ll 

Superkey.  Sym- 
phony Link, 
Note-lt 

Leading  Edge 
Word  Process- 
ing.  XyWrite  II 
(arid  earlier) 

Leading  Edge 
Word  Process- 
ing (Version  1.3 
ar>d  earlier). 
Smartcom  II, 
XyWrite  III 
(and  earlier). 
Samna  Word  III 
(and  earlier) 

Wirydows. 

Smartcom 

Leading  Edge 

Word  Processing 
(Version  1.3  ar>d 
earlier),  Smartcom 

II.  XyWrite  III 
(and  earlier), 

Samna  Word  III 
(ar>d  earlier) 

down.  This  prevents  other  programs  from 
overwriting  the  memory-resident  one.  The 
macro  program  then  continuously  inter- 
cepts the  activity  of  interrupt  9 (hexadeci- 
mal), waiting  for  a keystroke  combination 
that  wakes  it  up.  When  that  combination 
occurs,  the  program  responds  by  substitut- 
ing the  character  string  already  defined  for 
the  keys  pressed.  One  keystroke  combina- 
tion (such  as  Ctrl-Alt)  is  used  by  each  pro- 
gram to  halt  the  application  currently  tun- 
ning and  bring  itself  to  the  foreground  in  a 
window  opened  up  on  the  screen.  From 
this  window,  a number  of  optional  fea- 
tures, such  as  DOS  commands  or  a text 
editor,  appear  in  menu  format. 


After  you’ve  finished  with  the  macro 
program,  a key  (often  the  Esc  key)  will 
erase  the  window,  put  the  memory-resi- 
dent program  back  in  the  shadows,  and  re- 
turn to  the  original  application. 

Keyboard  macro  definitions  can  con- 
tain anything  from  a single  stroke  to  thou- 
sands of  characters.  It’s  easy  to  see  how 
useful  large  macros  of  often-repeated  com- 
mands of  text  phrases  can  be,  but  the  sin- 
gle-keystroke substitution  can  be  equally 
useful.  For  example,  you  don’t  have  to  put 
up  with  IBM’s  practice  of  moving  the 
Backslash  and  Esc  keys  around  every  time 
it  revises  its  keyboards.  With  a macro  pro- 
gram, you  can  put  these  keys  where  you 


want  them.  Indeed,  the  entire  keyboard 
can  be  remapped  as  a Dvorak-type  layout 
if  that’s  your  bent. 

FEATURES  ARE  THE  KEY  Competi- 
tion constantly  forces  publishers  to  up- 
grade their  products.  As  a result,  keyboard 
macro  programs  now  offer  a wide  array  of 
macro  features  as  well  as  auxiliary  func- 
tions you  used  to  have  to  buy  other  pro- 
grams to  get.  In  the  macro  creation  area, 
keystroke  “recording”  is  one  particularly 
useful  feature.  While  all  of  the  programs 
have  an  editor  for  use  in  setting  up  macros, 
many  now  have  the  ability  to  record  your 
keytxiard  entry  and  automatically  capture 
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WORKING  WITH  MACROS 


Macros  are  simply  autopilots  that 
take  over  control  of  your  PC  and 
handle  the  routine  busywork  that  takes  up 
so  much  of  your  day.  Because  a macro  is 
another  control  system  for  your  compu- 
ter— which  in  itself  can  do  nearly  any- 
thing— you  can  use  a macro  to  do  nearly 
anything,  too. 

The  simplest  chore  for  the  macro  is 
merely  repeating  text  strings.  As  such 
they  can  be  quite  efficient;  one  keystroke 
elicits  dozens  of  others.  For  example,  a 
lawyer  might  strike  Alt-L  and  his  macro 
will  slide  the  word  “litigation"  into  his 
word  processor. 

But  that's  just  the  beginning.  If  the 
lawyer  has  a library  of  boilerplate 
phrases  he  u.ses  in  contracts,  writs,  or 
wills  the  whole  day  long,  he  can  turn 
them  all  into  macros.  As  easy  as  typing 
Alt-A,  Alt-B,  Alt-C,  he  can  create  a con- 
tract, complete  except  for  the  names  of 
his  clients.  Or  a radiologist  may  use  the 
same  technique  to  make  routine  X-ray  re- 
ports. 

Likely  candidates  for  text  macros  in- 
clude your  return  address,  commonly 
used  but  lengthy  words  and  phrases 
(“notwithstanding,”  “the  party  of  the 
first  part”),  and  regularly  used  para- 
graphs (“In  conclusion,  this  study  indi- 
cates the  need  for  mote  in-depth  research 
and  further  investigation  into  this  mat- 
ter.”) 

Text  typing  is  kid  stuff  for  the  latest 
breed  of  keyboard  macros,  however. 
With  today’s  products,  you  can  use  a 
macro  as  you  would  a programming  lan- 
guage to  automate  the  most  complex  ap- 
plications on  your  PC. 

For  instance,  you  can  make  a macro 
keystroke  switch  monitors  or  change 


it  in  a library  of  macros.  This  is  often  faster 
and  a somewhat  more  natural  process  than 
entering  a lot  of  less-common  keypresses 
(such  as  control  characters)  from  an  edit- 
ing environment. 

Access  to  DOS  functions  from  within 
another  application  should  be  considered 
mandatory.  The  ability  to  change  directo- 


your  screen  colors  from  the  DOS 
prompt.  Another  keystroke  could  run  a 
series  of  programs.  Your  macros  can 
help  you  overcome  the  deficiencies  of 
your  old  favorite  programs.  For  exam- 
ple, if  you  love  WordStar,  Version  3.3, 
you  could  set  up  a series  of  commands  to 
mark  your  place  in  a text  file  you’re  edit- 
ing by  jabbing  in  a pair  of  asterisks,  exit- 
ing your  WordStar,  tunning  another  pro- 
gram, then  reentering  WordStar  and  your 
file,  finding  the  asterisks,  and  blowing 
them  away — all  with  one  keystroke. 

Perhaps  the  most  popular  use  takes 
the  power  of  the  macro  even  further,  us- 
ing it  to  gather  data  through  a communi- 
cations program,  pull  it  into  a spread- 
sheet or  other  data  analysis  tool,  then 
print  out  the  result. 

For  instance,  pop  your  macro  into  its 
“leam”  or  “keystroke-saver”  mode  so 
that  it  will  memorize  your  keystrokes. 
Then  dial  your  favorite  database  to  re- 
trieve today’s  closing  slock  quotes.  Hang 
up,  call  up  1-2-3  and  pull  in  the  numbers, 
graph  them  on  the  screen,  and  then  print 
them  out. 

Tomorrow,  just  type  Alt-0  (or  what- 
ever keystroke  you  elect)  and  your  macro 
will  repeat  the  whole  process  for 
you — one  keystroke  piling  your  in-bas- 
ket  with  a stack  of  charts  so  that  you  can 
see  at  a glance  whether  the  bottom  has 
fallen  out  of  your  stock  portfolio.  If  your 
macro  program  has  a built-in  time  ftinc- 
tion,  it  can  even  automatically  do  the  di- 
aling at  2 A.M.  and  have  your  charts  wait- 
ing for  you  the  next  morning. 

— Winn  L,  Rosch 


Winn  L.  Rosch  is  a contributing  editor  of 
PC  Magazine. 


lies  or  check  filenames  while  using  an  ap- 
plication that  doesn’t  offer  these  functions 
can  be  invaluable . An  editor  or  notepad  ca- 
pability allows  you  to  work  on  one  docu- 
ment, quickly  call  up  another,  cut  a piece 
of  text  from  the  second,  and  place  it  in  the 
fust.  On-screen  help  has  become  a fact  of 
life  with  most  major  PC  software  pro- 


grams, and  the  keyboard  enhancement 
packages  follow  suit.  Such  help  replaces 
most  trips  to  the  bookshelf  and  searches 
through  the  manuals  for  the  majority  of 
simple  questions. 

Extending  the  size  of  the  keyboard 
type-ahead  buffer  supported  by  DOS  can 
be  a considerable  improvement.  Where 
DOS  allows  only  15  characters  to  be  en- 
tered before  it  b^ps  and  quits,  many  key- 
board enhancement  programs  extend  this 
to  128.  Other  features  may  include  tele- 
phone dialing  (from  an  internal  directory), 
alarm  clock  functions,  calculators,  ap- 
pointment schedulers,  help  menu  creation, 
printer  commands,  and  data  encryption. 

There  are  a couple  of  points  to  consider 
when  installing  any  type  of  memory-resi- 
dent software  on  your  computer  memory 
consumption  and  hardware  and  software 

■ Keyboard  macro  pro- 
grams now  offer  functions 
you  used  to  have  to  buy 
other  programs  to  get. 


compatibility.  Because  memory-resident 
software  is  so  wonderfully  accessible  from 
within  other  applications,  there’s  a tempta- 
tion to  load  the  computer  up  with  all  that 
you  can  fmd.  Do  so  and  you  might  end  up 
with  insufficient  free  memory  left  to  run  all 
but  the  most  trivial  programs.  Pick  one  or 
two  that  fit  most  of  your  needs  and  call  it 
quits — 640K  bytes  of  memory  isn’t  nearly 
as  much  as  you  think. 

Also,  stacking  a number  of  RAM-resi- 
dent programs  indiscriminately  in  your 
computer  can  be  an  invitation  to  disaster. 
If  more  than  one  background  program  is 
designed  to  intercept  the  same  keystroke 
sequence,  the  result  might  be  a locked-up 
keyboard.  Your  only  recourse  might  be  to 
turn  the  system  off  and  back  on  again.  The 
document  you  just  spent  an  hour  editing 
will  be  lost  for  good . 

Finally,  RAM-resident  programs  have 
varying  degrees  of  compatibility  with  PC 
clones.  They  all  work  with  the  IBM  ROM 
BIOS  but  may  have  problems  with  the  imi- 
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eXalted  eXecutkxi, 


□ SVz"  format  available  from  us.  Specify 
when  ordering. 

S package  includes  both  5V4"  and  3V2" 
disks. 

B SVa"  format  available  from  manufacturer 
by  request.  Call  us  for  details. 

CP— copy  protected;  NCP— not  copy  protected 

SOFTWARE 

We  only  carry  the  latest  versions  of  products. 
Version  numbers  in  our  ads  are  current  at  press 
time. 


Alpha  Software  ...  NCP 

□Keyworks  3.0  ('macros^ $59. 

□Advanced  Keyworks 175. 

GAIpha/lhree  1.0  ^dB3  We  compaf/bte;. . . . 223. 

American  Small  Business  Computers 

DProOesignW  2.5  (NCP  low  price  CAD)  . 169. 

Ansa  ...  NCP 

SParadox  2.0  (easy-to-use  database) 419. 

Application  Techniques  ...  NCP 

BPizazz  2.0  (see  what  your  printer  is  missing)  45. 

Ashton*Tate  ...  NCP 

□dBaselll  Plusl. 1 f/ftestendard; 399. 

□Framework  111.1  (integrated  excellence)  399. 

□Rapid  File  1.0  259. 

□MultiMate  Advantage  I1 1.0  299. 

Bible  Research  ...  NCP 

THE  WORD  3. 1 (KJV,  Bible  on  Disk) 159. 

THE  WORD  3. 1 (NIV.  Bible  on  Disk) 159. 

Borland  International  ...  NCP 

□Numerical  Methods  Toolbox  1.0 59. 

□Turbo  Lightning  1 .0  (speller,  thesaurus)  ...  59. 

□Eureka  1.0 99. 

□Turbo  C 1.0 59. 

□Turbo  BASIC  1.0 59 

□Turbo  Pascal  3.0  w/BCD  & 8087  support  . 59. 

□Turbo  Pascal  wHurbo  Tutor 75. 

□Turbo  Prolog  1.1 59. 

□Turbo  Prolog  Toolbox  1.0 59. 

□Turbo  Jumbo  Pack 169. 

□Sidekick  1,5 51. 

□Reflex  1.1 87. 

□Superkey  1.1 59. 

Breakthrough  ...  NCP 

nT\me\\ne2.0  (project  management) 239. 

Broderbund  ...  CP 

Print  Shop  (’darners,  s/gns.  efc.) 35. 

Print  Shop  Companion  (tools  for  Print  Shop)  33. 
Graphics  Library  1 or  2 (for  Print  Shop)  ...  22. 

Computer  Associates  ...  NCP 

HSpreadsheet  Auditor  3.0  (check  your  work)  89. 
®SuperCalc4  1.1  (/hc/udes  S/deways^ . , . , 299, 

Core  International  ...  NCP 

□Corefast  1,3 89. 

Crosstalk  Communications  ...  NCP 

□Crosstalk  XVI  3,61 95. 

□Crosstalk  MK.4  1 ,0 129, 

Dae  Software  ...  NCP 

□Dsk:  Easy  Base  2.0 32. 

□Dac  Easy  Payroll  2.0 32, 


PC  Connection 
Software  Special 

through  September  30.  1987 

MONOGRAM  ...  NCP 
□Dollars  & Sense  3.0 

The  only  worry  the  average  person  has 
about  money  is  that  there  is  never  enough. 
Dollars  & Sense  will  allow  you  to  watch  your 
income,  expenses,  credit  card(s).  and  cash 
flow,  so  you  can  keep  better  track  of  what’s 
yours  to  begin  with.  Plus,  through  Sept,  30. 
with  each  Dollars  & Sense  you  buy  from  PC 
Connection.  Monogram  will  send  you 
absolutely  FREE  the  book  Using  Dollars  & 
Sense,  from  Que  Publishing  ($17.95  value)! 

• Supports  up  to  120  record-keeping 
categories  and  12  checking  accounts, 
and  includes  3 sample  account  templates 

• Constantly  shows  running  balance  m 
active  account 

• Supports  automatic  transactions 

• Prints  checks,  reports,  and  graphs 


For  the  IBM  PC.  XT.  XT286  & AT  ...  . $105. 


□Dac  Easy  Accounting  2.0 45. 

Daybreak  Technologies  ...  NCP 

Silk  1 .0  (advanced  features) 99, 

Digital  Research  ...  NCP 

□Gem  Draw  Plus  2.0 189. 

□Gem  Desktop  Publisher  1.0 259. 

Executive  Systems  ...  NCP 

□XTREE  2.0  (DOS  she//) 31. 

5th  Generation  ...  NCP 

□Fastback  5.14  (harddisk  backup) 89, 

Funk  Software  ...  NCP 

Sideways  3.1 42. 

□Noteworthy  1.0 49. 

□Inword  1-0 59, 

Generic  Software  ...  NCP 

□Generic  CADD  3.0  (full-featured) 69. 

□Auto  Dimensioning  3.0 35. 

□Dot  Plot  3.0 35. 

Harvard  Associates  ...  NCP 

PC  LOGO  2.0 89. 

Hayes  ...  NCP 

□Smartcom  II  2.2 89. 

Headlands  Communications  ...  NCP 

nPCTALK4  1.3 55. 

Hilgraeve  Software  ...  NCP 

□HyperAccess3.2 89. 

Infocom  ...  NCP 

Cornerstone  5.2  (powerful  database) 59. 

intersecting  Concepts  ...  NCP 
□Display  Master  2.04  (for  EGA  systems) ....  39. 
□Backup  Master  2.2 59. 


Javelin  Software  ...  NCP 

□Javelin  1.1  (more  than  a spreadsheet) . . . $69. 
□Javelin  Plus  1.0 159. 

Llfetree  ...  NCP 

□Ntolkswriter  Deluxe  Plus  1 .0 59. 

□Volkswriter  3 1 ,0 147. 

Micro  Education  (MECA)  ...  CP 
□Managing  Your  Money  3.0 115. 

MicroPro  ...  NCP 

□Easy  Extra  1.5 69. 

□WordStar  Professional  Release  4.0  259. 

□WordStar  2000  Plus  Release  2 229. 

Microrim  ...  NCP 

□R:baseSystem  V1.1  (wrthExpress) 429. 

□R:base  Graphics  1.0 199. 

Microsoft  ...  NCP 

□Windows  1 .04  (includes  Write  & Draw) ....  65. 

®Chart2.02 189. 

SWord  3.11  (graphics  based) 197. 

®Project3.01 239. 

LANGUAGES 

□Quick  Baste  3.0  (newest  version) 59. 

BMacro  Assembler  4.0  97. 

BFORTRAN  Compiler  4.0  289. 

BC  Compiler  4.0  279. 

Monogram  ...  NCP 

□Dollars  & Sense  3.0 special 

Nantucket  Software  ...  NCP 

□Clipper  (Autumn  '86.  dB3  Plus  comp;ter)  399. 

Nolo  Press  ...  NCP 

BWillWriterl.O 35. 

Paul  Mace  ...  NCP 

□H/Test-H/Format  1 .0  (hard-disk  tools) 49. 

□MaceUtilities4.1  (DOS  utilities) 59. 

Paperback  Software  ...  CP 
□VP-Planner  1.3(1  •2*3  vers.  1 A compatible)  57. 

□VP-lnfo1.0 57. 

□VP-Expert  1.0  (expert  system) 57. 

□VP-Graphics  1 .0 57, 

Personics  ...  NCP 

BSmartNotes  2.0  (Posr-//-/»ke  notes) 49. 

BSeeMOREI.O 49. 

Quarterdeck  ...  NCP 

□DESQView2.01  (operating  environment) . . 79. 
□Expanded  Memory  Manager  386 1.0  ....  39. 
Simon  & Schuster  ...  NCP 

Webster's  New  World  Writer  1 .04  59. 

Softlogic  Solutions  ...  NCP 

Software  Carousel  2.0  (everything  resident)  35. 

Disk  Optimizer  2.01 35, 

Software  Group  ...  NCP 

□Enable  2.0 399, 

Software  Publishing  ...  NCP 

®PFS:First  Publisher 59. 

®PFS:First  Choice  1 .0  (nice  program) 109. 

®PFS:Professional  Write  1 .03 119. 

®PFS;Professional  File  1.01 149. 

SHarvard  Total  Project  Manager  2.0 379. 

Springboard  ...  CP 

Newsroom  (make  your  own  newspaper)  . . 35. 
Newsroom«Pro(/S/CP) 79. 

Symantec  ...  NCP 

□0&  A2.0(datebase.  word  processor) . . . 209. 


For  the  IBM-PC  (XT  & AT)  Exclusively. 


eXecudve  expertise. 


Traveling  Software  ...  NCP 

rnLAP-Um  2.0  (5V4’’ torn"  and  back)  ..  $79. 

Thie  BASIC,  Inc.  ...  NCP 

□True  BASIC  2.0 59. 

BTrue  BASIC  Libraries eacrt  32. 

lUmerHall  ...  NCP 

bSQZ!  ^.S(make  1-2-3  sheets  smaller) 49. 

HNote-ltPlusfnoteson  f-2-3shee/s^ 49. 

B4Word  1 .0  (add  word  processing  to  1-2-3)  59. 
BCambridge  Spreadsheet  Analyst  2.02. ...  59. 

Unison  World  ...  NCP 

Newsmaster  1.5 57. 

WordPerfect  Corp.  ...  NCP 

BWordPerfect  Executive  1.0 119. 

□WordPerfect  4.2  ^oneo/ the  besO 199. 

WordTech  Systems  ...  NCP 

BdBXLI.1 89 

HlQuickSilver  1 . 1 359 

Xerox  ...  NCP 

Ventura  Publisher  1.1  549. 

TRAINING 

ATI  ...  CP 

□How  to  use  DOS.  BASIC each  33. 

□How  to  use  Lotus.  dBase  III  Plus each  43. 

Individual  Software  ...  NCP 

□The  Instructor  li  (with  Smartguide) 26. 

□Professor  DOS 33. 

□Smartguide  Cmem.  resident  DOS  reference)  15. 


□Typing  Instructor  II . 

Microsoft  ...  NCP 


26. 


PC  Connection 
Hardware  Special 

through  September  30.  1967 

OKIDATA  ...  1 year 
Laserline  6 Laser  Printer 

What’s  cheaper  than  a jacuzzi,  and  makes 
a more  stylish  statement?  This  full-featured. 
fully-affordaWe  laser  printer  from  Okidata. 
The  print  quality  is  great,  and  it  arrives  at 
your  door  with  15  resident  fonts— so  you 
don't  have  to  spend  a few  extra  C notes  just 
to  get  the  variety  you  expect  from  a laser 
printer. 

• Dependable  Ricoh  engine  produces 
sharp  black  type,  and  graphics  in  low, 
medium,  and  high  resolution. 

• Optional  "Personality  Module"  lets  you 
emulate  the  HP  command  set— if  your 
software  is  configured  to  print  on  the 
Laserjet.  it  will  work  with  the  Laserline  6 

• Comes  with  272k  RAM,  15  fonts,  toner 
cartridge,  and  image  drum.  Weighs  just 
33  pounds 

Okidata  Laserline  6 $1249, 

Advanced  Personality  Module 149. 


XOR  ...  NCP 

NFL  Challenge $79. 

HARDWARE 

Manufacturer's  standard  limited  warranty  period  is 
lis<ed  after  each  company  name.  Some  products 
in  their  line  may  have  different  warranty  periods. 

AST  Research  ...  2 years 

AS  boards  listed  (except  Piggyback.  I/O  Mini  2 & 

Hot  Shot)  include  a FREE  copy  of  DESQView. 

I/O  Mini  2 C/S/P 125. 

SixPakPlus  384k  C/S/P  (fuHv  populated) , . , 169. 

SixPakPremium  256k  C/S/P 

(upgrades  to  1 Mb  a 2 Mb  w/Piggyback) . . . call 

Advantage  Premium  512k  S/P 

(upgrades  to  1 Mb  or  2 Mb  w/Piggyback) . . 449, 

RAMoaoe!  286  512k  (upgrades  to  2Mb)  , . 399. 

Hot  Shot  286  call 

AST  Premium  senes  boards  and  RAMpagef 
boards  suf^X)rt  EMS  and  fully  support  EEMS. 
Amdek  ...  2 years 

Video  310A  Amber  morxxhrome  monitor  139. 

Video  410A  Amber  monochrome  monitor  169. 

Color  722  (EGA  compat;b/eJ 499. 

Compucable  ...  lifetime 

Smartmodem-to-AT  cable  (9  fee() 15. 

15-foot  Parallel  Printer  cable 19- 

2- Position  (AS  switch  box.  2 yr.  warranty). ...  39. 

3- PosA\on  (ABC switch  box.  2yr.  warranty)  . . 65. 
Cuesta  ...  1 year 


□Learning  DOS  (forarvy  version) 

33. 

Datasaver  400  Watt  (backup  power  unit).  . 

459. 

Simon  & Schuster  ...  NCP 

Microleague  Sports  ...  CP 

Curtis  ...  lifetime 

Typing  Tutor  IV 

33. 

Microleague  Baseball  (requires  CGA)  .... 

. 25. 

ACCESSORIES 

Microprose  ...  CP 

Printer  Stand 

. , 18. 

EDUCATIONAL 

F-15  Srike  Eagle  (requires  CGA) 

. 22. 

Universal  Syst»n  Stand 

. . 25, 

Silent  Service  (requ/res  CGA) 

22, 

CABLES 

Barron’S  ...  CP 

Microsoft  ...  CP 

Smartmodem-to-PC  Cable  (9  feet) 

. . 15. 

Computer  SAT 

35, 

□Right  Simulator  2. 13  (reqs.  graphics  brd.) . 

. 32. 

Printer-to-lBM  cable  (9  feet) 

..  17, 

stone  & Associates  ...  CP(regs.CGA) 

Mindscape  ...  CP 

SURGE  SUPPRESSORS 

My  Letters.Numbers, Words  (ages  2 to  6) . 

27. 

Balance  of  Power  (reqs.  graphics  brd.)  . . . 

. 30. 

Safestrtp(6outtefs) 

, . 21. 

Kids  Stuff  (ages  2 to  6) 

27. 

1Step  Software  ...  CP  (requires  CGA) 

Diamond  (6  outte/s) 

. 32. 

True  BASIC,  Inc.  ...  NCP 

Golf’s  Best  (PrrTehurst  or  St.  Andrew’s) . . . . 

. 19. 

Ruby  (6  outfets;  EMI/RFI  filtered:  6 ft  cord) . 

. 59. 

BCalculus 

32. 

Parlor  Software  ...  CP 

Ruby- Plus  (w/FAX  & modem  prcXection) . . 

69. 

BTrigonometry 

32. 

RBridgePahor  (best  Bridge  simulation) . . . . 

. 49. 

DCA  ...  1 year 

BAIgebra 

32. 

Sierra  On-Line  ...  CP 

Irma  2 (3270  emulation  board)  

. 729. 

RECREATIONAL 

SLeisure  Suit  Larry  (requ/res  CGA) 

. 25. 

Epson  ...  1 year 

raKing’s  Quest  III  (requires  CGA) 

. 33, 

EX-800  printer  (80  co/umn.  300  cps)  . . . . 

. 367. 

Simon  & Schuster  ...  CP 

EX- 1000  printer  (736 co/umn,  300q3s).  . , 

497. 

Accolade  ...  CP  (requires  CGA) 

Star  Trek/Promethean  Prophecy 

. 27, 

FX-86e  printer  (80  co/umn,  200  cps)  . . . . 

307. 

Mean  18  (great  go/t  game) 

29. 

Sphere,  Inc.  ...  NCP 

FX-286e  (736  column.  200  cps) 

437. 

Electronic  Arts  (requires  CGA) 

Orbiter  (Shuttle  simulation,  requires  CGA) . 

. 27. 

LO-800 printer (80 column.  780 cps)  ..  .. 

437. 

SlartlightfA/CP; 

32. 

Sublogic  ...  CP 

LO-1000  printer  (136column.  780qps)  . 

549. 

Chessmaster  2000  (CP) 

32. 

Jet  (requires  graphics  board) 

. 33. 

LQ-2500printer(736 co/umn, 324 cps),  . . 

837. 

Grand  Slam  Bridge  (CP) 

45. 

LX-800  printer  (^cofemn,  780  cps) 

. 167. 

Hayden  Software  ...  CP 

Sargon  III  (Chess  program) 

32. 

1-800/243-8088 

Printer-to-IBM  cable  (6  feet) 

Everex  ...  1 year 

. , 15. 

Infocom  ...  NCP 

Bureaucracy  Enchanter  Stationfall 
Hollywood  Hijinx  Hitchhiker’s  Guide 
Leather  Goddesses  of  Phobos ... . each  25. 
Zork  Trilogy 49. 
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Evercom  11 1200  Internal  Modem 99. 

Evercom  II 2400  Internal  Modem 199. 

5th  Generation  ...  6 months 

Logical  Connection  256k 319. 

Logical  Connection  512k 379. 


For  the  IBM-PC  (XT  & AT)  Exclusively. 


COPYRK3KT  PC  CONr>«CTKX<,  ir« . 1967  AU  ITEMS  SiejECT  TO /WMLAaUTY  PWCES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


Hayes  ...  2 years 

Toshiba  ...  1 year 

DISKS 

Smartmodem  1200 

$299 

P321  SL  printer  ('80co/.,  216cps.  wAractor)  $529 

Smartmodem  1200B  (with  Smartcom  II) . . 

. 299. 

P351  S/P  printer  Mod  2 (136  col.,  288  ops) 

939 

All  disks  have  a lifetime  warranty. 

Smartmodem  1200B  (no  software; 

. 265. 

T1000  Laptop  Computer 

. call 

DS/DD  Disks  lor  the  PC  & XT  (40  TPI), 

Smartmodem  2400  

. 449. 

Tseng  Labs  ...  1 year 

Fuji  MD2D  (10  disks  per  box) 

$12. 

Smartmodem  24000  (with  Smartcom  11) . . 

. 449, 

EVA  480  ^supports  640x480  res. . includes  Dr. 

Verbatim  Datalife  (10  disks  per  box) 

, 15. 

Hercules  ...  2 years 

Halo  II  & drivers  tor  Aotocad  & Lotus  1 -2-3) . 

. 319. 

Maxell  MD-2  (70  d/sks  per  Pox; 

. 13. 

Hercules  Color  Card  fCGA; 

. 159. 

Video?  ...  2 years 

DS/High  Density  Disks  for  the  AT  (96  TPI). 

Hercules  Graphics  Card  Rus 

. 189, 

VEGA  D^uxe  (supports  640x480) 

. 319. 

Fuji(T0d«sksperPax; 

24. 

Hercules  Incdor  Card  f/rjc/udes  flAMftyt/; 

. call 

Verbatim  (70  disks  per  box) 

27. 

Intel  ...  5 years 

DRIVES 

Maxell  (to  dislis  per  box; 

25. 

Above  Board  PC  64k  (uoarades  to  2 Meat 

239, 

3Vi"  Double-sided  Diskettes  (720kj 

Above  Board  PS-PC  64k  C/S/P 

259 

IOMEGA  ...  1 year 

Sony  (70  disks  per  Pox; 

. 21. 

Inboard  386/AT  fteou/res  cabfe  msf,  kit). . . 

1199. 

Bernoulli  Box  20  Meg  w/PC2  card 

1549. 

Ma)^l  (70  disks  per  box) 

21. 

inboard  Cable  Installation  Kit 

. 139. 

10  Meg  cartridge 

. 57, 

SVa"  Hlgh-Density  Diskettes  (7  44  Meg) 

Aboveboard  286  512k 

Bernoulli  Box  40  Meg  w/PC2  card 

. call 

Maxell  (70  disks  per  Pox; 

59. 

(torPC.XT.AT.XT286) 

. 349. 

20  Meg  cartridge 

. 79, 

Fuji  (70  disks  per  Pox; 

55. 

Aboveboard  PS/286  512k  S/P 

PC2B  (Bootable)  Card 

229 

(forPC.XT,AT.XT286) 

. 379, 

Mountain  Computer  ...  1 year 

MISCELLANEOUS 

8087  (for  IBM-PC  & XT) 

. 114 

40MealnternaJTaDeDrive(’/ii’XrorA7;  . 

379, 

80287  (tor  IBM-PC  AT  & XT 286) 

, 195, 

40  Meo  Micro  Mountain  External  Taoe 

CompuServe 

80287-8  (for  8 MHz  AT  oompafibtes; 

, 249. 

Drive  (for  XT AT) 

449. 

CompuServe  Information  Service 

24. 

80387  

, 499, 

Drive  Card  20  Meo  (80  ms) 

, 479, 

Grdier'sOnLirte  Encyclopedia 

32. 

Kensington  Microware  ...  1 year 

Drive  Card  30  Meo  (78  ms) 

569. 

Dow  Jones 

Masterpiece  

. . 94. 

40  Meo  Externa!  Taoe  Drive  w/Power 

Membership  Kit 

24. 

Masterpiece  Remcrte 

. 119. 

SubolvftxXTofAT^ 

569. 

PC  Connection 

Masterpiece  Rus 

, 129. 

Drive  Card  50  Meq  (54  msi 

. 899. 

Computer  Toolkit 

, 22, 

Printer  stand 

. . 17, 

Seagate  ...  1 year 

keytronic  ...  90  days 

FREE  PCTV®  Hard  Drive  Installation  Tape  with  the 

OUR  POLICY 

101  Keyboard  fenAianoed/ayout  3yearwmty.)  119. 
5151  K^board  Ccte/uxeJ 169. 

Kraft  ...  1 year 

3 Button  Joykick 33. 

Microsoft  ...  1 year 

PS/2  Mouse  6. 1 (wfthS/TOw/^/tnerj 119. 

Bus  Mouse  6. 1 fwrfft  Show  Partner^ 119. 

Serial  Mouse  6.1  ('vvrfhS/KJwf^/tneO 129. 

Mxh^0  (indudes  WirKicy^  and  mouse)  . . 369. 

Migent  ...  1 year 

Pocket  Modem  (&t.  I200baud.  w/soft\^ere)  169 
Mouse  Systems  ...  lifetime 
PC  Mouse  (with  Pop-up  Menu  software)  ...  99. 
Bus  Mouse  (w/th  fbp-up  Menu  software;  . 109, 

PC  Paint  Plus  2.0 55 

NEC  ...  2 years 

Multisync  monitor  f£G/^compat/0te;  547, 

GB•^  (supports  640 X 480 resolution) 319. 

NSI  Logic  ...  3 years 

Smart  EGA  Plus 299, 

Okidata  ...  1 year 

Laseriine  6 special 

Advanced  Personality  Module special 

Orchid  Techr>ologies  ...  2 years 

Tiny  Turbo  286 379 

PC  Turbo  286e  w/1  Meg  (10  MHz) 729 

Jet  386  f/nc/uctes  cabte  k/t; 869, 

RAMquest  (for  PS/2  models  50/60  2 Meg)  699. 
Practical  Peripherals  ...  5 years 
Microbuffer  Mini  (parallel  print  buffer  w/128k)  79 
Microbuffer  Inline  (par.  print  buffer  w/25&<)  149. 

Princeton  Graphics  ...  1 year 
MAX-12E  Amber  monochrome  monitor  . , . 139 
HX-12E/'EGAcompatote; 499 


purchase  of  either  of  the  following  Seagate  drives 
tor  the  IBM  PC  (not  tor  AT).  Specify  Beta  or  VHS. 

20  Meo  Internal  Hard  Drive  (wA/^torn  Digtel 

conUro/ter  and  cables.  65  ms; 329 . 

30  Meo  Internal  Hard  Drive  (w/Adaptec  RLL 

controBer  and  cables,  65  ms) 349. 

AT  30  Meo  Internal  Hard  Drive  (w/cables  & 

instructions.  39  ms) 589. 

TEAC  ...  1 year 

PC.  XT  360k  Drive  ^5V4"haft-he<ght; 109. 

Toshiba  ...  1 year 

PC,  XT  360k  Drive  (5V4 " half-height) 109. 

AT  360k  Drive  fSV'^'^ha/f-he/gnf; 117. 

372"  Internal  ND-354  A Disk  Drive  |720k;  135, 

Miniscribe  Corp.  ...  1 year 

ScribeCard20Megi'68ms; 459, 

ScribeCard  30  Meg /"SS  ms; 479. 

MEMORY 

64k  upgrade  Set  ('150  ns,  set  0/9; call 

256kUpgradeSet('?50ns.seto/9; call 

256k  Upgrade  Set  f120  ns,  set  0/9; call 


1-800/243-8088 
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e accept  VISA  and  MASTERCARD. 

• No  surcharge  added  for  credit  card  orders 

e Mxir  card  is  not  charged  until  we  ship. 

e If  we  must  ship  a partial  order,  we  never  charge  freight 
on  the  shipment(s)  that  complete  the  order 

e Nosalestax 

• Al  US.  shipments  insured;  no  additor^al  charge 

• APO/FPO  orders  usually  shipped  1st  Class  Mail 

• Allow  1 week  for  persor^  and  company  checks  to  dear 

• UPS  Next-Day-Air  available 

• COO  max  $1000  Cash  or  certified  check. 

• 120  day  imited  warranty  on  all  products  ' 

• lb  order,  cdl  us  anytme  Monday  thru  Fnday  9:00  to 

9 00.  or  Saturday  9:00  to  5:30  Msu  can  call  our  business 
offices  at  603/446-3383  Monday  through  Friday  9 00  to 
5:30 

SHIPPING 

Note:  Axxxints  on  net  terms  pay  actual  shipping 

Continental  US: 

• For  morvtors.  pnnters.  arxJ  hard  drives,  add  2%  for  UPS 
ground  Ca*  fa  UPS  2nd-Oay  & Next-Day-Air 

• For  computers,  pay  actual  charges  Call  for  UPS  2rtd-Day 
& Next-Day-Air 

• For  ail  other  items,  add  $2  per  order  to  cover  UPS 
Shipping  For  such  items,  we  automatically  use  UPS 
2nd-Day-Atr  at  rx)  extra  charge  if  you  are  more  than  2 
days  from  us  by  UPS  ground. 

Hawaii: 

• For  monitors,  printers,  and  hard  drives,  actual  UPS  Blue 
charge  will  be  added  For  aH  other  lems.  add  $2  per 
order 

Alaska  and  outside  Continental  US: 

• Call  603/446-3383  for  information 


For  the  IBM-PC  (XT  & AT)  Exclusively. 


• DEFECTIVE  SOFTWARE  REPLACED  IMMEDIATELY  DEFECTIVE  HARDWARE  REPLACED  OH  HEPAlHED  AT  OuH  DiSCWTiON  SOME  ITEMS  HAVE  MANuFACTuHEHS  WARRANTIES  UP  TO  FIVE  YEARS 


The  ripple  effect 

In  the  heavyweight  town  of  Marlow,  NH  (pop.  547) 
we've  found  it  tSces  a big  grin,  true  grit,  and  the 
occasional  bulging  bicep  to  outmusde  the  competition. 
That's  why  we  don’t  try  to  load  you  down  with  products 
that  can’t  carry  their  weight. 

Wfe  know  that  using  aPC(XTorAT)canbeareal 
burden  when  you  don’t  have  the  right  add-ons,  software, 
or  accessories.  Fortunately,  the 
strapping  hunks  and  hunkettes  on 
our  sales  force  know  the  tricks  and 
trickettes  to  keep  the  scales  tipped  in 
your  favor. 

Pumping  ions. 

Did  you  ever  think  about  how  many 
electrons  go  scrambling  in  different 
directions  every  time  you  touch  your 
keyboard  or  mouse?  And  it  gets  even 
more  complex  when  you  start  loading 
up  your  mischievous  little  micro  with 
various  doodads  and  doohickeys. 

Don't  it? 


Wsll,  sweat  thyself  not.  When  those  confusing 
instructions  and  error  messages  make  you  feel  like  some 
silicon  strong  man  just  kicked  sand  in  your  face,  give  our 
tech  heavies  a call.  They  know  which  kqrstrokes,  cables, 
or  configuration  you  ne«l  to  give  the  old  heave-ho  to 
virtually  any  micro  mayhem. 

Keep  your  head  above  water! 

As  you  can  see,  our  muscular 
mascots  tend  to  show  off  a bit  when 
they  hit  the  beach  each  summer. 
And  so  should  youl  With  the 
PC  Connection  inflatable  raft.  From 
the  company  that  always  catches 
your  drift.  It’s  free  to  anyone  who 
places  an  order  of  $500  or  more 
between  now  and  September  30. 

Just  call  1-800/243-8088  or 
1-603/446-3383,  M-F  9:00  to  9:00; 
Saturday  to  5:30.  If  you're  planning 
to  visit,  call  ahead  to  make  sure  what 
you  want  is  in  stock. 


FdOow  tbe  stnlls  and  narrow*  in  your  veiy  own 
PC  Connecllon  hiflataUe  raft.  Ofliv  not  available 
to  net  aocounta.  Umll  one  per  cuatomer. 


For  the  IBM-PC  (JCT  & AT^  exclualvely. 
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■ KEYBOARD  MACROS 


With  Key  works , you  can  use  either  any  pure-ASCU  word  processor  to  build  ntacro  files  or 
Key  works'  own  improved  text  editor.  The  editor  assigns  common  editing  operations,  such  as 
copy,  insert,  find,  and  replace,  to  the  function  keys  and  gives  you  full  control  over  cursor 
movement. 


tators.  Be  prepared  to  argue  your  case  with 
both  the  software  publisher  and  the  hard- 
ware manufacturer  if  it  doesn’t  work. 

Memory-resident  keyboard  macro  soft- 
ware can  be  one  of  the  best  timesaving  in- 
vestments you  can  make  for  your  PC — just 
exercise  a bit  of  moderation  when  install- 
ing them  on  your  system. 


Keyworks 

Alpha  Software  Corp.  has  released  Key- 
works,  Version  3.0  ($99),  the  third  major 
revision  to  its  macro  software  package. 
This  latest  incarnation  of  the  well-appoint- 
ed program  adds  shortcuts  for  defining 
macros  and  creating  menus,  an  improved 
macro  editor,  support  for  the  Lotus/ln- 
tel/Microsoft  expanded  memory  specifica- 
tion and  the  latest  IBM  enhanced  key- 
boards, an  improved  EGA  driver,  and 
more. 

At  first  glance,  the  Keyworks  manual 
looks  a trifle  cryptic.  After  a few  minutes 
with  it,  however,  you’ll  realize  it  was  de- 
signed to  encourage  you  to  leam  the  pro- 
gram, rather  than  just  present  a mountain 
of  keystroke  examples.  Sure,  it  begins 
with  a fair  number  of  keystroke  sequences 
to  get  the  novice  started,  but  later  it  as- 
sumes you’ve  learned  a few  things  and 
don’t  want  to  be  bombarded  with  the  same 
old  basic  instmctions.  It’s  nice  to  see  a 
software  publisher  that  doesn’t  treat  its 
customers  like  dullards. 


fe^FACT  FILE 


Keyworks,  Version  3.0 
Alpha  Sk>fCware  Corp. 
30BSt. 

Burlington.  MA0I80.^ 
(617)229-2924 
Msl  Price:  $99 
Requires:  I2()KRAM. 
one  floppy  disk  drive. 

DOS  2.0  or  later. 

In  Short:  A very  capable  keyboard  macro 
package  offering  such  exUB.s  as  menu  aruJ 
DOS  shell  creation,  file  encryption,  an  ad- 
vanced macro  editor,  and  the  ability  to  exe- 
cute DOS  commands  friim  within  other  ap- 
plications. Not  copy  iiMotccted. 

CiRClt  ^ONRLADERSERVICECARO  ~ 


The  review  sample  came  as  an  upgrade 
package  for  owners  of  the  previous  release 
(Version  2.0).  The  small  manual  is  intend- 
ed to  supplement  Version  2.0  by  describ- 
ing the  new  features  offered  in  Version 
3.0.  A complete,  single  manual  is  bundled 
with  new  copies  of  Keyworks  for  first-time 
purchasers. 

After  Keyworks  has  been  tucked  away 
in  RAM,  its  main  menu  can  be  brought  to 
the  foreground  by  pressing  the  keypad  Plus 
key.  If  this  conflicts  with  your  applica- 
tions, the  program  can  be  reconfigured  to 
respond  to  another  key  or  keystroke  com- 
bination. Indeed,  every  key  can  be  defined 
to  respond  with  some  character  other  than 
that  on  the  keycap  (just  the  ticket  for  Dvo- 
rak keyboard  freaks). 

The  main  menu  offers  a number  of  op- 
tions, including  macro  recording,  a few 
DOS  functions,  menu  creation,  and  key- 
stroke recall.  Keyworks  makes  macro  defi- 
nition easier  than  some  of  the  other  pack- 
ages by  providing  a decent  macro  editor.  It 
has  a full  range  of  cursor  movement  con- 
trol, moving  by  characters,  words,  lines, 
or  pages,  or  to  the  beginning  or  end. 


Equally  useful  is  the  ability  to  move,  copy, 
or  delete  blocks  of  text  within  the  macro 
file.  Any  word  processor  capable  of  gener- 
ating pure  ASCII  flies  can  also  be  used. 

Keyworks  is  not  only  capable  of  mov- 
ing a piece  of  text  cut  from  an  application 
to  a macro,  but  it  can  also  place  it  on  a 
DOS  file  or  send  it  out  to  the  printer.  The 
ability  to  cut  a small  table  of  figures  from  a 
spreadsheet  in  order  to  include  a word  pro- 
cessor document  eliminates  the  need  to  re- 
key the  data  into  the  word  processor  (and 
so  ends  the  likelihood  of  transcription  er- 
rors). 

RELIABLE  ENCRYPTION  Keyworks 
can  be  invoked  from  within  any  other  ap- 
plication to  perform  most  commonly  us^ 
DOS  functions — rename,  copy,  or  erase 
files;  create  or  remove  subdirectories; 
change  the  selected  drive  or  path;  and  for- 
mat a disk.  This  latest  version  adds  a Look 
command,  analogous  to  the  DOS  TYPE 
command.  The  file  encryption  feature 
available  within  Keyworks  is  a lot  friendli- 
er than  the  one  found  in  Borland’s  Super- 
Key  product  and  a lot  less  likely  to  acciden- 
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Get  tiiere  fester 
with  our  frequent 
filer  program. 


Mailing  tahels  with  a single  k^stwke.  Whal  could  be  faster? 

FVom  mailing  lists  to  inventory  control,  from 
form  letters  to  payroll  and  personnel  files, 
RapidFile™  lets  you  get  where  you’re  going  faster. 

It’s  the  versatile,  easy-to-use  file  manager  that 
lets  you  breeze  through  virtually  any  filing  task. 

RapidFile  is  the  fastest  file  manager,  with 
up  to  twice  the  speed.  And  twice  the  on-disk 
storage  capacity  of  any  other  file  manager  you 
can  buy. 

RapidFile’s  visual  report  writer  makes  it  a 
snap  to  crank  out  preprinted  forms,  checks 
or  mailing  labels.  Its  form  letter  function  lets  you 
create  memos  or  mailmerge  with  no  program- 
ming at  all. 

And  with  RapidFile,  everything  is  on  one 
disk.  Which  sure  beats  changing  disks  all  the 


time.  Especially  for  laptop  and  portable 
computer  users. 

And  RapidFile  is  the  only  product  of 
its  kind  that  gives  you  the  choice  of  pull- 
down menus  or  a Lotus"  l-2-3‘-like  inter- 
face. And  get  this— RapidFile  lets  you 
share  data  quickly  and  easily  with  dBASE" 
FVamework"  1-2-3,  PFS:*  Professional 
File  and  ASCII  files. 

Best  of  all,  RapidFile  is  made  by 
Ashton-Thte!  The  same  people  who  make 
dBASE  products,  the  largest  selling  data- 
base management  systems  in  the  world. 
So  you  can  count  on  all  of  the  service  and 
support  you’ll  ever  need. 

TVy  out  RapidFile’s  many  features  and  capa- 
bilities for  yourself  with  a RapidFile  Sampler 
disk  for  only  $9.95.* 

Just  call  (800) 

437-4329,  Extension 
274**  to  order  one. 

Or  ask  for  the  nami' of 
theAshton-Thte 
dealer  nearest  you. 

Either  way,  youll 
see  how  to  make  your 
filing  really  fly.  \ 

,v4  ASHTON  Tate’ 


ashtcntxte 


RapidFile 


•\Vhilp  supplies  Iast.**lnCoior8do.  call(!{03)799-4900,  Ext,274.RapHlFik’ runs  on  IBM*PCw  loot,  compatible.. Mso  runs  im  IBM  PCNpt.:Kbm*3+*aiidNm-olt*.Mlvancp<l  Nptwarp*»Bnrlworl«.TY8dpmariu/(»ner 
fc^)ldR|p,  Rimpwnrt.dBASE.  Ashton  Tto/Ashlfln'nueOirpi«aUon;Lrtu\l  2 3/LolusDpvekjpnifirtrx)n»r8l»n;Pre.;&ifrftaiePuNishirigCorp(^  BusiiK^MachinesCflcp,.  3Com, 3-1- /SComCorp.; 

Novell,  Neiware/Nnvell.  Inr.  RapidFile  is  written  in  MMSFORTH  C li)H4  Miller  Micronimpuler  Services.  C IR87  .Ashton  Ikte  Corporation.  All  rights  reserved. 
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IMS-286 

10  MEGAHERTZ 


$999 


Base  System 


* Inlel  80286  processor  running  at  lOMHz. 
switch  selectable  todMHz 

* Phoenix  BIOS 

* 5I2KBRAMcxpandableio  IMBon 
system  board 

> 1.2M6  diskette  drive 


• Dual  diskettedrive'fixed  disk  controller 

• Enhanced,  lOl'key  keyboard 

• Clock-calendar  with  battery  backup 

• 200-watt  powersupply 

• Illustrated  installation  and 
operations  manual 


MonoGraphic  System.  $1199 

• High  resolution  monochrome  graphics  adapter  card 

• 12"  high-resolution  flat  screen  display 

• Intel  W286  running  at  tOMHz 

• 6 to  lOMHzswitchablecIockspeed 

• Phoenix  BIOS 

• 512KB  RAM  up  tolMBon  motherboard 

• 1.2MB  floppy  drive 

• Dual  floppy/harddisk  controller 

• Enhanced,  101-key  keyboard 

• Ciock/caiendar  with  battery  back-up 

• 200waltpowersupply 


EGA  ColorSyslem.  $1599 

• Enhancedgraphicsadapter videocard 

• 14"  high  resolution  EGA  color  monitor 

• lntei^286runningat  lOMHz 

• 6lo  lOMHzswitchablecIockspeed 

• Phoenix  BIOS 

• 512KB  RAM  up  lolMB  on  motherboard 

• 1.2MB  floppy  drive 

• Dual  lloppy  .'  hard  disk  controller 

• Enhanced,  101-key  keyboard 

• CIcKk'catcndar  with  battery  back-up 

• 200  watt  power  supply 


lOMHz,  42MB  m.,  rrQQ 

MonoGraphic  System. 

* lOMHz  monographic  system  featured  above,  plus: 

* 42MB  fast  access  (28ms)  MiniScribe  hard  disk 

* SpeedStorpartitioningsoftware 


lOMHz,  42MB 
EGAColorSvstem. 

• ECAcolorsystemfeaturedabove,  plus; 

• 42MB  fast  access  (28ms)  MiniScribe  hard  disk 

• SpeedStorpartitioningsoftware 


lOMHz,  70MB  lUMMz, /uivits 

MonoGraphic  System.  IpZUW  EGA  Color  System.  4)2477 


► lOMHz  monographic  system  featured  above,  plus: 

* 70MB  fast  access(28ms)  MiniScribe  hard  disk 

• SpeedStorpartitioningsoftware 


' EGA  color  system  featured  above,  plus: 

* 70MB  fast  access  (28ms)  MiniScribe  hard  disk 

• SpeedStorpartitioningsoftware 


Memory  and 
Math  Coprocessors 

120ns  256K  Chips,  nine  chips  per  set . . .S3S 
Intel  80287-8  math  coprocessor. . .S269 


Floppy  Drive 

360KB  or  1 .2MB  diskette  drive  to  enhance 
your  IMS-286 

360KB.. .$99  1.2MB. ..S109 

AT  I/O  Board 

Communications  support:  one  serial  and  one 
parallel  port  . . S69 

AT  Multifunction  Card 

OK  expandable  to  1.5MB.  serial  port,  parallel 
port,  game  port.  . .$139 

1200  Baud 
External  Modem 

Autoanswer,  autodial,  autovoice'data 
switching. ..$119 
Modem  cable. . .$9 


INTELLIGENT  BUYERS  shop  for  superior  products  and  superior  value.  All  of  our 
products  come  with  a one-year  warranty,  oneyear  of  technical  phone  support,  and  a 30-day 
money-back  guarantee.  We  do  not  charge  you  for  UPS  ground  shipping  witnin  the  continental 
United  States,  or  for  buying  with  your  credit  card.  Intelligent  Micro  Systems  is  The  Inteligent 
Choice. 

Texas  residents  please  add  7'/<  % sales  tax. 


IMS-88 

10  MEGAHERTZ 

$489 


NOW,  INTELLIGENT  MIRCO  SYSTEMS 
OFFERS  NEW,  LOWER  PRICES  ON  ALL  OF 
OUR  COMPLETE  COMPUTER  SYSTEMS. 


Base  System 

• Intel8088-1  processorrunningatlOMHz,  • Floppy  disk  controller 

seleclablcto4.77MH2  • AT-style  keyboard 

• 640KB  RAM  • ISO-waltpowersupply 

• 360KB  diskette  drive  * Illustrated  installation  and  operaticmsnuinual 


lOMHz,  CAOO 

MonoGraphic  System. 


• High  resolution  monochrome  graphics  adapter  card 

• 12" high-resolution,  flatscreendisplay 

• Intel  6088-1  processor  runningat  lOMHz 

• 4.77 to  lOMHzswitchabledock  speed 

• 640KB  RAM 


• 360KB  floppy  drive 

• Floppy  disk  controller 

• AT-style  keyboard 

• ISO-ivattpowersupply 


EGA  Color  System.  $1099 

• Enhancedgraphicsadapter videocard 

• 14"  high-resolution,  EGA  color  monitor 

• lntel8088-lprocessorrunningatl0MH2 

• 4.77tolOMHzswitchableclockspeed 

• 640KBRAM 

• 360KB  floppy  drive 

• Floppy  disk  controller 

• AT-style  keyboard 

• 150-waltpowersupply 


lOMHi.,  20MB 
MonoGraphic  S\  sts  m 


. $989 


• Same  monographic  system  featured  above,  plus: 

• Reliable  20MB  Mini&ribe  hard  disk  system 
with  Western  Digital  controller 


i0MHr,20MB 
EG  A Color  System. 


$1389 


• Same  EGA  colorsystem  featured  above,  plus: 

• Reliable  20MB  MiniScribe  hard  disk  system  with 
Western  Digital  controller 


10MHz,30MB 
MonoGraphic  System 


. $1039 


* Same  monographic  system  featured  above,  plus: 

• ReIiable30^^Mini^ribeharddid(systemwith 
Western  Digital  RLL  controller 


lOMHz,  30MB 
EGA  Color  System. 


$1439 


• Same  EGA  color  system  featured  above,  plus: 

* Reliable30MBMiniScribeharddisksystemwith 
Western  Digital  RLL  controller 


T o Order  Call  Toll  Free: 


1200  Baud 
Internal  Modem 

1200  Baud  interna!  modem  for 
communications  support . . . S89 


Floppy  Drive 

360KB  floppy  drive  to  enhance  your 
IMS-88... $99 


PC  I/O  Board 

Qodc/Calcnder,  serial  port,  paralkl 
P<Mt,  game  p<^. . .$69 


800-247-3084 

In  Texas  Call: 


IMS 


512-250-8271 

ForTechnical  Support 

512-250-8794 


Iftll  Bdhc.vtk  Suite 424  Sdn  Antonin.  Tx.7822® 


■ KEYBOARD  MACROS 


tally  destroy  data  Tiles.  It  asks  for  a name 
for  the  new,  encrypted  Tile  and  then  asks  if 
you  want  the  old  one  deleted  from  the  disk. 
Answer  yes  and  the  old  file  will  be  re- 
moved from  the  disk  in  such  a manner  that 
it  cannot  be  resurrected  by  file  recovery 
programs  such  as  The  Norton  Utilities. 
Furthermore,  you  cannot  accidentally  en- 
crypt a file  that  has  already  been  enciypt- 
ed,  or  decrypt  a file  that  was  never  encrypt- 
ed to  begin  with. 

Micro  support  people  can  make  life  a 
lot  easier  for  novice  PC  users  by  using 
Keyworks  to  create  customized  menus  and 
DOS  shells.  These  allow  the  IX)S  neo- 
phyte to  select  a program  from  the  list  of 
choices  of  your  design  without  having  to 
know  anything  about  changing  directories 
or  paths. 

The  operating  parameters  (or  Keyworks 
can  be  permanently  changed  by  editing  the 
KWCONFIG  file,  the  one  the  program 
looks  for  when  it  is  first  started.  Among 
the  parameters  you  can  change  are  the 
screen  colors,  memory  allocation  for  mac- 
ros, screen-blanking  delay,  type  of  video 
adapter  (CGA,  EGA,  or  Hercules),  and 
use  of  a mouse. 

Keyworks  worked  well  with  my  u.sual 
software  packages,  but  the  manual  states 
that  programs  that  load  at  absolute  memo- 
ry addresses  or  that  tinker  with  keyboard 
interrupts  can  cause  problems.  Those 
known  to  be  incompatible  include  early 
versions  of  word  processors  from  Leading 
Edge  Software  Prrxiucts,  Samna  Corp., 
and  XyQuest,  and  the  Smartcom  II  com- 
munications program.  (For  version  num- 
bers, see  the  features  table.) 

Keyworks  offers  a broad  range  of  func- 
tional power  and  should  be  seriously  con- 
sidered for  your  macro  software  needs. 


Keyworks  Advanced 

Keyworks  is  certainly  a fine  keyboard  mac- 
ro program,  one  eminently  well  suited  to 
the  needs  of  most  PC  owners.  Alpha  Soft- 
ware Corp.,  however,  saw  the  opportunity 
to  offer  yet  another  product,  Keyworks  Ad- 
vanced, for  the  person  setting  up  a PC  ap- 
plication for  the  novice  user — or  the  dyed- 
in-the-wool  power  user.  It  all  depends  on 
Just  how  you  look  at  it. 

Keyworks  Advanced,  $299,  offers  a 


Creates  a DOS  shell  ■enu>*^ 

<PSTA*T>ain5h 


|(Deiete}<nacX}{Intl)J| 
[IncXlntlig 

(ReturnlSr 


Off]. . .sol  icit  user's  inforeation. . 

CSTART)*- 



t- 

ran..  .DOM.  create  eeaninsful  Macro  fragoents... 

B .create  final  selection  Macros  froM  fragoents. . .au* 

p BiuHiizstrrmtMEDmBrnh 

BTilS  ave  {SJlIu  it  [^ut  fiTCopu  [2]lnsert  [^Find  (^Replace  (^Expand  f^untax 


The  Keyworks  AdvaiKed  macro  editor  displaying  a DOS  shell  (the  macro  language  commands 
have  been  highlighted  in  reverse).  The  syntax  checker  is  a new  addition  to  this function. 


whole  flotilla  of  extra  features,  including  a 
complete  macro  programming  language, 
printer  control,  user-defined  help  screens 
for  any  application,  a programming  lan- 
guage interface,  disk-space-limited  macro 
size,  and  much  more. 

This  product  is  not  for  the  first-time 
macro  software  user,  but  rather  for  one 
with  enough  experience  (particularly  with 
the  standard  vetsion  of  Keyworks)  to  put  its 
formidable  power  to  use.  The  most  im- 
pressive aspect  of  this  package  has  to  be 
the  Keyworks  Programming  Language 
(KPL).  With  it,  you  will  discover  the  abili- 
ty to  capture  screen  information  from  with- 
in any  application  (allowing  you  to  pro- 
gram custom-made  context-sensitive  help 
screens),  perform  conditional  logic  tests, 
define  variables,  jump  to  macro  subrou- 
tines or  branch  to  other  macros,  alter  mac- 
ro program  flow  with  a “case”  condition- 
al, and  execute  “loop”  commands  until  a 
particular  logical  condition  is  met. 

Sure,  you  can  write  your  own  programs 
in  BASKI!  or  Pascal  to  do  such  things,  but 
they  will  work  with  only  that  program,  not 
your  word  processor  or  spreadsheet.  Dedi- 
cated programming  languages  have  long 
been  part  of  many  database  packages  and, 
more  recently,  some  communications  pro- 


grams. KPL  has  the  distinction  of  being 
the  first  such  rendition  of  a programming 
language  specifically  intended  for  key- 
board macro  software. 

Every  other  keyboard  macro  program 
reviewed  here  sets  aside  a buffer  in  memo- 
ry for  storage  of  macro  definitions.  To  a 
certain  extent,  this  limitation  can  be  over- 


yiSpACT  FILE 


Keyworks  Advanced 
Alpha  Software  Oxp. 
30BSI. 

Burlington,  MA  0 1 803 
(617)229-2924 
List  Price:  $299 
Requires:  I28KRAM. 
<me  fk^y  disk  drive. 

DOS  2.0  ex’ later. 

In  Short:  Much  more  than  a mere  keyboard 
macro  package,  h is  nothing  short  of  a com- 
plete {TOgnunming  envirorunent.  Keyworks 
Advancedcui  be  used  to  design  help  screens, 
data  entry  forms,  and  more,  for  just  about 
any  application.  You  get  what  you  pay  for, 
and  in  this  case  you  pay  a lot.  copy  pro- 
tected. 
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Better  Spreadsheets, 
Eist Wth  Hercules. 


Like  to  know  a secret  shared  by  nearly 
200,000  Hercules  RamFont  users?  Your 
1-2-3,  Symphony,  Framework  or  Multiplan*  will 
run  better  on  a Hercules  Graphics  Card  Plus  or 
Hercules  InColor  Card. 

And  we  run  them  better  in  a number  of  ways. 


HERCULES 


Hercules  RamFont  lets  spreadsheets  like  1-2-3  display  nearly 
twice  the  data  with  no  loss  in  scrolling  speed. 

Display  More  Data. 

First,  you  get  more  data  on  the  screen  without 
sacrificing  your  ability  to  scroll  or  move  around 
the  spreadsheet  fast.  Hercules’  exclusive  Ram- 
Font mode  lets  1-2-3  and  Symphony  display 
nearly  twice  as  much  data  (from  2,000  charac- 
ters to  about  3,400)  expanding  your  view  from 
80  columns  x 25  rows  to  a full  90x38.  Microsoft 
Multiplan’s  display  expands  from  80x25  to  90x30 
with  the  ability  to 
toggle  between  the 
two.  And  Ashton- 
Tate’s Framework 
goes  from  80x25 
to  90x43. 

More  data  on 
screen  without  a loss 
of  scrolling  speed 
means  you  get  a more 
functional  spread- 
sheet. And  you  get 
it  fast. 

Crisp  Graphics. 

Mono  & Color. 

Hercules  720x348  graphics  is  the  highest 
popularly  supported  resolution  available  for 
IBM  PCs/XT^ATs,  and  a wealth  of  compatibles. 

Our  industry-standard  720x348  graphics 
mode  and  R^lmFont  mode  are  now  available  for 


both  monochrome  TTL  monitors  (Hercules 
Graphics  Card  Plus)  and  enhanced  color 
“EGA  type”  and  multi  sync  monitors  (Hercules 
InColor  Card). 

All  of  which  means  that  built-in  graphics  on 
1-2-3,  Symphony,  Framework  II,  SuperCalc  4, 

Javelin,  Open  Access,  and  Enable  will  be  able  to 
run  in  both  mono  £md  full  color  on  either  card. 

And  so  can  add-on  packages  like  Microsoft 
Chart,  VP  Graphics,  and  Stella  Business 
Graphics. 

Compatibility  Plus. 

Which  brings  us  to  yet  another  big  benefit  for 
spreadsheets  and  graphics.  Hercules  ceirds  are 
completely  compati- 
ble with  each  other. 

Any  monochrome 
standard  text,  Her- 
cules graphics  or 
Hercules  RamFont 
compatible  program 
(and  there  are  thou- 
sands of  them)  will 

run  in  two  to  six-  Hercules  720x348  resolution  is  now 
teen  colors  on  the  available  in  both  mono  and  color for 

Hercules  InColor  integrated  oradd  on  graphics  programs. 

Card  without  changing  video  drivers. 

And  that  makes  moving  (or  networking) 
between  mono  and  color  systems  a breeze. 

So,  for  better  spreadsheets  ask  for  Hercules 
with  RamFont.  We’re  the  graphics  cards  you  can 
count  on. 


HERCULES 

I.'* 


Hercules  Graphics 
Card  Plus 

(For  monttchrome  monitors) 
the  thn“o 

ytMjr  software  needs  most; 

• Standurtt  Tlirf — For  Uuius 
ands  of  text-based  programs 

• Hercules  720x.‘mt  graphics — 
highest  popularly  supported  standard 

• Hercules  ^mFont — .%072  so/tuare 
d^nable  characters  improve  many  popular 
softioare  programs.  (Cail/ortheU^stlisL) 


Hercules  InColor  Card 

(For  multi-sync  and  enhanreil  color 
^EGA-type"  monitors.) 

Runs  all  Hercules  monochrome  software  in  2 
colors,  most  popular  software  in  up  to  16  colors 
select^  from  a palette  of  64. 

• Standard  Tkrt — AUprvgrams  run  inSor 
more  colors. 

• Hercules  720x348 ^phics  in  up  to  16  colors — 
15%  higher  resolution  than  EGA 

• Hercules  RamFont — .1,072  soJlutarriUfintMe 
characters  in  16  colors  up  to  12,288  in  2 colors. 


For  more  information  call  Hercules  toll-free  at: 
1-800532-0600  Ext  302.  In  Canada,  1-8003200601  Ext  302. 
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Hercules 

nmyoursfrfhvare  better. 


Hercules  ('omputer  l^chnotoQT.  2560  N Inth  Street,  Beilteley,  Califomia  047 10;  1%ch  Support:  (415)  54(M)740;  Sales:  (416)  54(M)2 12.  Hercules,  Ramf''ont  and  InCulor  are  trademartes  of 
Hemilra  Computer  Thchnokigy.  Other  products  are  trademarks  of  their  respective  holders.  C 19B7  Hercules  Computer  l^'lmolof^. 

*MiilUplan  French  and  German  version  now  available.  English  version  available  Ml  1967. 


■ KEYBOARD  MACROS 


WORDPERFECT  MACROS:  THE  NAME  GAME 


If  you  can  press  Ctrl-FlO  and  type  your 
name,  you  know  how  to  write  a Word- 
Perfect macro. 

WordPerfect' s macros  can  use  all  the 
program’s  functions,  including  sorting, 
math,  and  merge.  Macros  can  address 
letters  and  print  envelopes,  reformat  files 
for  electronic  mail,  extract  text  from  one 
file  to  another,  scroll  through  one  win- 
dow while  you  work  in  another,  and  even 
turn  WordPerfect  into  a small-scale  ac- 
counting package. 

To  write  a macro,  press  Ctrl-FlO, 
give  the  macro  a name,  type  the  key- 
strokes you  want  the  macro  to  record, 
and  press  Ctrl-FlO  again  when  you’re 
done. 

You  name  macros  in  different  ways 
depending  on  how  you  use  them.  The 
ones  you  use  often  can  be  named  with  an 
Alt-letter  combination  and  invoked  sim- 
ply by  typing  that  combination  again. 
Other  macros  have  names  of  two  to  eight 
letters  and  are  invoked  by  pressing  Alt- 
FIO  and  entering  the  name.  Macros  used 
only  in  the  current  session  can  have  one- 
letter  names  or,  for  something  really 
quick  and  dirty,  no  name  at  all — simply 
press  Enter  when  prompted  to  name  the 
macro  or  invoke  it. 

Macros  you  use  with  all  your  files  be- 


long in  the  directory  in  which  you  keep 
WordPerfect.  To  use  different  sets  of 
macros  with  different  groups  of  files,  put 
each  set  of  macros  in  the  directory  that  in- 
cludes its  related  files.  This  trick  lets  a 
playwright  use  an  Alt-O  macro  to  type 
out  the  name  “Othello”  while  working 
in  his  \OTHELLO  directory,  yet  use  the 
same  Alt-0  keystroke  to  type  out 
“Ophelia”  while  working  in  his  \HAM- 
LET  directory. 

Many  features  you  won’t  find  in 
WordPerfect  itself  can  be  conveniently 
added  through  macros.  For  instance,  you 
can’t  use  the  program’s  Replace  function 
to  replace  certain  format  codes,  but  you 
can  write  a macro  that  will  search  for  the 
function,  delete  it,  and  then  enter  the  new 
function. 

WordPerfect' s macros  normally  work 
invisibly,  so  you  see  the  result  on-screen 
only  when  the  macro  is  finished.  If  you 
want  to  see  the  macro  in  action,  you  can 
press  Ctrl-PgUp  after  you  start  defining 
the  macro  and  enter  a number  that  deter- 
mines how  fast  the  keystrokes  fly  by  on- 
screen. If  you  want  the  macro  to  prompt 
you  for  keyboard  input,  simply  press 
Ctrl-PgUp  followed  by  two  presses  of  the 
Enter  key  at  the  point  where  you  want  to 
be  prompted. 


After  you  write  a few  dozen  macros, 
you’ll  begin  to  forget  what  they  do.  With 
the  Macro  Editor  that  comes  with  the 
WordPerfect  Library,  you  can  add  com- 
ments to  the  macros  and  read  these  com- 
ments from  WordPerfect’s  directory 
screen.  The  Macro  Editor  also  lets  you 
debug  and  rewrite  existing  macros.  If 
you  use  the  Library  package,  you  can 
even  write  macros  to  transfer  data  from 
WordPerfect  to  other  programs. 

The  cleverest  way  to  use  macros  is  to 
put  them  in  a chain  gang.  A simple  chain 
consists  of  a macro  that  invokes  a second 
macro  at  the  end.  A conditional  consists 
of  a Search  macro  that  includes  within  it  a 
Not-Found  macro  and  a Found  macro. 
The  Search  macro  looks  for  a string  or 
code  and  executes  the  Found  macro 
when  it  finds  it.  When  the  Search  macro 
doesn’t  find  the  string  or  code,  it  exe- 
cutes the  Not-Found  macro.  You  have  to 
put  the  Not-Found  macro  at  the  start  of 
the  Search  macro,  even  though  it  seems 
intuitive  to  put  it  at  the  end.  The  best  test 
of  a book  on  WordPerfect  is  how  clearly 
it  explains  this  essential  detail. 

— Edward  Mendeison 


Edward  Mendeison  is  a frequent  contrib- 
utor to  PC  Magazine. 


come  by  allowing  you  to  call  up  any  single 
macro  file  previously  defined.  Still,  you 
can  work  with  only  one  file  at  a time,  and 
one  no  larger  than  the  buffer  set  aside  ( lOK 
bytes  in  the  case  of  Keyworks,  Version 
3.0).  Keyworks  Advanced,  on  the  other 
hand,  allows  macros  to  be  called  in  from 
externalized  disk  files,  much  as  a mini- 
computer operating  system  (like 
VAX/VMS)  pages  disk  files  in  and  out  of 
memory  as  needed.  In  this  manner,  macro 
files  are  limited  in  size  only  by  the  amount 
of  available  disk  space.  Because  all  of 
these  external  macro  files  are  stored  in 
parsed  (that  is  executable)  form,  access 
speed  from  a hard  disk  is  almost  as  fast  as  if 
they  were  stored  in  RAM,  and  a hard  disk 
should  be  considered  a must  for  their  opti- 
mum use. 


SLIDE  SHOW  KPL  has  several  com- 
mands for  capturing  screen  images  and  lat- 
er playing  them  back  as  "slides.”  These 
images  may  be  stored  either  as  internal 
(buffered)  macros  or  in  compressed  form 
in  a disk  file.  As  such,  Keyworks  Ad- 
vanced couid  be  the  perfect  application  for 
developing  computer-aided  instruction 
programs. 

Printer  control  is  another  forte  of  Key- 
works  Advanced.  Although  most  word 
processors  have  features  that  allow  por- 
tions of  text  to  appear  as  boldface,  italic, 
underlined  text,  and  so  on,  many  other  ap- 
plications (spreadsheets,  databases,  and 
the  like)  do  not.  A print  control  macro  em- 
bedded in  a spreadsheet,  for  example,  can 
display  colunut  totals  in  boldface  type. 
The  RAM-resident  portion  of  Keyworks 


Advanced  intercepts  the  output  to  the  print- 
er, and  when  an  embedded  macro  code  is 
found,  it  will  send  the  appropriate  se- 
quence to  the  printer  to  enable  the  mode  se- 
lected. 

The  Applications  Program  Interface 
(API)  allows  specially  written  programs 
(that  is,  your  own  assembler  routines)  to 
execute  macro  routines  without  pressing 
that  macro’s  identification  key  sequence. 
The  API  is  invoked  through  the  use  of  in- 
terrupt 6B  (hex),  with  the  desired  function 
number  placed  in  the  AX  register  by  the 
host  program.  Upon  return  to  the  applica- 
tion, the  CL  register  will  contain  the  ap- 
propriate completion  code. 

Keyworks  Advanced  is  a brand-new 
product,  and  its  documentation  was  not  fi- 
nal when  this  review  was  written.  Howev- 
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De-doneT&ur  Ckxnpalible 

Hercules. 


Most  popular  IBM  PC/XT/AT 
compatible  computers 
really  stand  out  with  Hercules 
Graphics  Cards. 

That’s  because  our  cards  can 
actually  improve  the  way  soft- 


ware runs  on  the  COMPAQ 
DeskPro  286/386,  Lead- 
ing Edge  Model  D,  and 
IBM  compatible  models 
from  Epson,  Hewlett- 
Packard,  Kaypro,  NCR, 
Tkndy,  Zenith,  and 
many  others. 


I — \ 


Three  Modes  You 
Need  for  Your 
Software. 
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Both  the  Hercules  Graphics  Card  Plus 
(for  TTL  monochrome  monitors)  and  new 
Hercules  InColor  Card  (for  multi-sync 
and  enhanced  color  “EGA  type”  monitors) 
contain  the  three  modes  you  need  to  get  the 
most  out  of  software  on  your  compatible. 
High  Resolution  Graphics:  Your  PC  benefits 
from  Hercules’  crisp  720x348  resolution— 
the  highest  popularly  supported  standard- 
in  monochrome,  or  up  to  16  colors. 

RamFont  Mode:  This  powerful  new  mode 
allows  popular 
programs  to  dis- 
play up  to  3,072 
software  definable 
characters  instead 
of  the  fixed  256 
ASCII  character 
set. 

Tkct  Mode:  Thou- 
sands of  standard 
text  programs  run 
on  both  Hercules 
cards. 

With  RamFont, 

Lotus  1-2-3  and 
Symphony  display 

nearly  twice  their  regular  spreadsheet  data... 
with  no  loss  in  scrolling  speed.  Microsoft 
Word  runs  up  to  four  times  faster.  Lotus  Man- 
uscript, and  many  other  word  processors. 


can  have  the  true  text  speed 
display  of  italics,  subscripts 
and  superscripts.  And,  it  ena- 
bles add-on  packages  to  open 
up  whole  new  areas  of  font  and 
foreign  character  display  for 
. programs  like  WordPerfect, 
WordStar,  and  Multimate; 
while  providing  power- 
ful capabilities  for  soft- 
ware of  the  future. 


We  Love  Compatibility 

Our  Graphics  Card 
Plus  and  new  InColor 
Card  are  completely 
compatible  with  each 
other.  So  you  can 


Hercules  720oc3Jt8  resolution  and  RamFont  are  nofw  available 
in  up  to  16  colors  on  yourmuUi-sunc  or  “EGA  Tt/pe”  monitor. 

easily  move  your  software  from  mono  to 
color  systems  and  back  again  without 


worrying  about 
video  drivers. 

So  to  get  the 
most  out  of  your 
software,  specify  a 
Hercules  Graphic 
Card  Plus  or  a 
Hercules  InColor 
Card  for  your  sys- 
tem. And  make 
your  compatible 
more  than  a clone. 


Hercule.s  Graphics 
Card  Plus 

(Formonochr^mu'  monitors) 

Infludfs  tho  ihrco  rntnli's  your 
software  needs  most: 

• StnndardTkrt— For  thousands 
oj  ten-based  programs 

• Mercies  72()xS48graphicih~ 
highest  popuiariy  supported  standard 

• Hercules  RamFtmt-^,072  software 
d^nable  characters  improve  many  popular 
s^tivare  programs.  (CaUfor  the  latest  lisL) 


HERCULES 

|J. 


Hercules  cards  with  I^mFont  let 
1-2-3,  and  other  popular  spread- 
sheets, display  nearly  turice  the  data 
unth  no  loss  in  scrolling  speed 

Hercules  InColor  Card 

(FormuUi-sync  and  enhancetl 
color  '‘EGA-t!ff>e’  monitors.) 

Runs  all  Hercules  monochnme  software  in 
2 colors,  most  popular  software  in  up  to  16 
colors  selected  from  a palette  of  64. 

« Standard  Tkct — AU  programs  run  in  S 
or  more  colors. 

• Hercules  720x348  grajhics  in  up  to  16 
colors — 15%  higher  resfdution  than  EGA 

• Hercules  RamFont — 3,072  software 
d^nable  characters  in  16  coUns  up  to 
I2,28Sin2cohtrs. 


For  more  information  call  Hercules  toll-free  at: 
l-80(K532-0600  Ext  302.  In  Canada,  1-800-323-0601  Ext  302. 

Hercules 

nmyour  sfrftware  better. 


HerculesComputer'^chnology,  2550  Ninth  SUwt,  Berkeley,  (■aJlforniaf*47IO:'IW'h  support:!  4 15)  540 11749;  Sales:  (4 15)  540-02 12.  Hercules.  RamFont  and  InColor  are  trademarks  of 
Hercules  Computer  TW’hnoloKy. « Mher  pnxlurLs  are  trademarks  of  their  respective  holders.  © 1087  Hercules  ( 'omputtT  TW-hnrtloRy. 
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■ KEYBOARD  MACROS 


Metro' j text  editor  in  operation.  The  moving  bar  will  be  familiar  to  1 -2-3  users. 


er,  the  preliminary  manual  appeared  to  be 
right  on  target.  The  emphasis  is  strongly 
on  KPL,  with  detailed  explanations  of  all 
of  the  language's  commands. 

As  you  might  expect,  the  power  of  Key- 
works  Advanced  has  its  price.  Besides  its 
$299  price  tag — roughly  three  times  what 
most  other  macro  programs  cost — the  pro- 
gram will  punch  a 1 28K-byte  hole  in  the 
computer’s  memory.  Systems  with  less 
than  640K  bytes  of  RAM  may  not  be  able 
to  tun  some  of  the  larger  software  pack- 
ages after  loading  the  resident  portion  of 
Keyworks  Advanced. 

In  addition,  you  need  to  learn  a pro- 
gramming language  (KPL)  to  put  all  of  this 
power  to  use.  Keyworks  Advanced  is  cer- 
tainly the  most  powerful  keyboard  macro 
package  of  those  reviewed  here,  but  that 
doesn't  make  it  right  for  everyone.  For 
those  willing  to  learn  the  programming 
language  either  for  their  own  benefit  or, 
mote  likely,  to  set  a system  up  for  some- 
one else,  this  is  the  package  to  choose.  If 
you  just  want  a macro  program  to  enhance 
the  capabilities  of  your  existing  applica- 
tions and  know  nothing  of  progranuning 
(or  don’t  care  to  leam),  look  elsewhere. 


Metro 

Only  one  package  in  a multiple-product  re- 
view can  be  The  Big  Ticket  item,  and  Lo- 
tus Development  Corp.  's  Metro,  $85,  falls 
handily  into  that  category  here.  In  this  in- 
stance, "big”  refers  not  only  to  memory 
consumption,  but  also  to  documentation 
and  features.  Metro  is  both  a macro  facility 
and  a desktop  accessory — the  kind  of 
product  you  might  get  by  combining  Side- 
Kick  and  SuperKey. 

The  biggest  fans  of  Metro  will  no  doubt 
be  those  who  live  and  breathe  1-2-3,  since 
the  product  is  designed  to  give  1-2-3  users 
access  to  other  tools  without  leaving  the 
Lotus  environment.  Everything  about 
Metro — from  the  familiar  screen  design  to 
compatibility  to  examples  in  the  man- 
ual— shouts  1-2-3. 

Metro  carves  (by  default)  122K  bytes 
for  itself  in  your  system’s  memory,  but 
that’s  only  a fraction  of  the  total  size  of  the 
package.  Unlike  many  other  memory-resi- 
dent programs  that  are  entirely  contained 
in  RAM,  Metro  loads  a “kemel”  program 


that  calls  in  additional  accessory  overlays 
as  they  are  needed.  If  you  don't  need  the 
ability  to  call  all  of  Metro's  features  into 
play  at  the  same  time,  the  program's  flexi- 
ble memory-management  system  allows 
the  stay-resident  kernel  portion  of  the 
package  to  be  reduced  in  size. 

Keyboard  macro  definition  is  the  main 
purpose  of  all  of  these  software  packages, 
and  Metro  certainly  shines  as  a macro  pro- 
gram. It  gives  you  macro  capabilities  that 
can  be  used  in  any  program,  not  just  pack- 
ages that  have  their  own  macro  mode  built 
in.  There  are  two  ways  to  set  up  macros 
with  Metro:  they  can  be  entered  from  the 
keyboard  using  an  automatic  “recording" 
mrxle,  or  they  can  be  programmed  using  a 
text  editor  (one  is  included  for  that  and  oth- 
er purposes). 

The  macro  facility  is  a progranuning 
language  in  itself,  complete  with  vari- 
ables, subroutines,  logical  arguments,  tim- 
ing delays,  and  pauses  for  keyboard  input. 
The  basic  style  of  the  macro  defmitions 
will  be  instantly  recognizable  to  anyone 
who  has  ever  defined  macros  within  1-2-3. 

MACROS  AND  MORE  Now  for  the  fun 
part — macros  may  be  the  biggest  single 
function  provided  by  Metro,  but  they’re 
far  from  the  only  one.  The  package’s  other 


functions,  which  Lotus  calls  “desk  acces- 
sories,” just  might  have  you  putting  Side- 
Kick  back  on  the  dust-and-cobweb  shelf  It 
effectively  replaces  most  of  the  features  of 
SideKick  along  with  a few  other  utilities  as 
well.  For  openers,  there  are  no  less  than 
three  text-oriented  utilities  provided:  the 
notepad,  the  clipboard,  and  the  editor.  The 
notepad  serves  as  the  electronic  equivalent 
of  those  ubiquitous  little  yellow  Post-its.  It 
merely  records  your  keystrokes  to  the  disk 
or  printer  and  is  limited  in  size  to  8 pages. 


Metro,  Version  1.0 
Lorns  Development 
Qkp- 

55  Cambridge  Pkwy. 
Cambridge.  MA  02142 
(800)882-44.12 
List  $85 
Requires:  I22KRAM. 
one  n<^y  disk  drive,  DOS  2.0  or  later. 

In  Short:  A powerful  keyboard  macro  pack- 
age that  offers  the  features  of  a number  of  oth- 
er RAM-resident  progrants  as  well.  The  em- 
phasis is  clearly  on  functionality  with  other 
Lotus  applications.  Not  copy  protected. 
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Netwiate  Low  Hercules. 


Mono  to  Color  Compatibility  Make  Driver 
Worries  a Thing  of  the  Past. 

If  you’re  trying  to  tie  together  your  IBM 
compatible  PCs,  you  don’t  need  us  to  tell  you 
about  the  hassles  of  different  kinds  of  color 
and  monochrome  monitors  and  graphic 
cards  requiring  different  video  drivers  for 
different  software  spread  throughout 
your  network. 


A single  unified 
driver  runs  many 
programs  in 
nwnochrome... 


assert 


installed  with  the  program  at  the  file  server 
will  work  with  both  your  mono  emd  color 
PCs.  And  that’s  one  less  thing  to  worry  about. 

We  Run  Software  Better. 

That  great  compatibility  and  unified  driver 
concept  is  just  one  of  the  ways  we  improve 
the  way  software  runs,  on  or  off 
a network. 


. . . and  in  full  color ' 
on  different 
IXHmonitor 
combinations. 


Hercules  can  make  your  life  a bit  easier. 
And  while  we’re  at  it,  improve  the  way  your 
software  nms.  Our  suggestion: 

You’ve  probably  already  standardized  on 
Hercules  cards  for  your  monochrome  PCs. 
We  suggest  you  also  standardize  on  Hercules 
for  your  enhanced  color  systems. 

Good-bye  Driver  Worries. 

Our  new  InColor  Card  is  fully  compati- 
ble with  Hercules  monochrome  cards.  This 
means  it  will  run  every  one  of  the  thousands 
of  programs  written  for  those  cards  in  two 
colors,  using  the 
standard  mono- 
chrome driver 
included  with  the 
software. 

And  most  popu- 
lar programs... 
like  1-2-3,  Sym- 
phony, Frame- 
work, AutoCAD, 
and  many  others 
use  a single  driver 
to  run  in  full  color 
(up  to  16  colors 
selected  from  a 
palette  of  64)  on 
our  InColor  Card, 

and  in  mono  on  our  monochrome  cards. 

What  it  all  adds  up  to  is  this:  If  you’ve 
standardized  on  Hercules,  a single  driver 


Your  software  also  benefits  from  Hercules’ 
crisp  720x348  resolution— the  highest  popu- 
larly supported  standard  in  monochrome  or 
full  color. 

And  Hercules  exclusive  RamFont  mode 
improves  the  performance  of  spreadsheets 
and  word  processors  (1-2-3,  Symphony, 
Framework,  Word,  Manuscript,  and  many 
others)  by  letting  them  display  up  to  3,072 
software  definable  characters  instead  of  the 
fixed  256  ASCII  character  set. 

So,  to  get  the  most  from  your  software  and 
your  network,  specify  the  Hercules  Graphics 
Card  Plus,  or  the  Hercules  InColor  Card 
for  your  systems.  Your  network  will  love 
you  for  it. 


For  more  information  call  Hercules  toll-free  at: 
1-800532-0600  Ext  302.  In  Canada,  1-8003230601  Ext  302. 

Hercules 

Wfe  mnyour  software  better. 


Graphics  Card 


Hercules  Graphics 
Card  Plus 

(For  momtchrome  monitors) 

Includes  the  thm*  mcHlpsyour 
sttflware  nei*ds  most; 

■ Standard  Tbxl — For  Uiuiuiatuis 
qf  text-based  programs 

• Hercules  720x348 graj^ics — 
highest  popularly  supported  standard 

• Hercules  RamFont-^, 072  software 
d^nable  characters  improve  many  popular 
soJluMre  programs.  (Callfor  the  latest  list) 


Hercules  InColor  Card 

(Formulti-syTic  and  enhanced 
color  "EGA-type’'  monitors.) 

Runs  all  Hercules  monochrome  software  in 
2 colors,  most  popular  software  in  up  to  16 
colors  selected  fii3m  a palette  of  64. 

• Standard  Tkct — AU  programs  run  in  2 
ormorecolors. 

• Hercules  720x348 graj^ics  tn  up  to  16 
colora — 15%  higher  resolution  t^n  EGA. 

• Hercules  RamFont — 3,072  sqfiuiare 
d^naUe  characters  in  16  colors  up  to 
12,288  m 2 colors. 


Hercules  ('omputer  Technology,  2^  Ninth  SUwt,  Berkeley.  Caltfornia  B4710:  l^h  support:  (415)  540-0749;  Sales:  (415)  5404)2 12.  Hercules.  RamFont  and  Int'olor  are  trademarks 
of  Hercules  C omputer  Ttchnology,  Other  products  are  trademarks  of  their  respective  holders.  0 1987  Hercules  Computer  "^chnology. 
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1-2-3  MACROS:  EASY  AS  YOU-KNOW-WHAT 


A B C D E F 


1 

2 

3 \W  /wcs20~Regional  Activity  Report' 

4 

5 

6 

7 

Figure  1 : A simple  keystroke-saving  macro. 

\G 

{getnxanber  "Enter  a number  between  five  and  eight:  ",NUM} 

TEST 

{If  NUM>l0/ronrNUM<5}{beep}{branch  WRONG} 

{If  NUM>5}{beep  l}{beep  2Hbeep  3} 

{if  NUM»6Hpgdn}  {wait  Onow+®tlme(0,0 ,4  )}  {pgup} 

{if  NUM«7}/ws 

{if  NUM=8}{home}/wch. {right  2}~ 

WRONG 

{getnumber  "Between  five  and  eight,  please:  ”.NUM}{branch  TEST) 

NUM 

6 

Figure  2:  A more  complex  macro  that  branches  according  to  user  output. 


Macros  are  the  key  to  getting  the 
most  out  of  Lotus’s  1-2-3.  They 
can  be  as  simple  or  as  complex  as  you 
care  to  make  them,  but  they  all  share  the 
same  purpose:  to  make  your  life  easier. 

There  are  essentially  two  kinds  of 
1-2-3  macros.  The  first  lets  you  “auto- 
mate” keystrokes,  so  that  by  hitting  just 
two  keys  you  can  get  the  effect  of  hitting 
many  keys.  These  are  great  timesavers. 
The  second  kind  uses  special  macro 
keywords  to  do  things  that  can’t  be  done 
just  by  hitting  keys.  At  this  level,  1-2-3 
macros  begin  to  look  and  act  like  real 
computer  programs . 

Let’s  write  a simple  keystroke  macro. 
Imagine  you  are  building  a spreadsheet 
with  many  parts,  and  each  part  is  titled 
Regional  Activity  Report.  Each  title 
should  be  in  a separate  column  with  a 
width  of  20  characters.  You  could  go  to 
each  column,  reset  its  width,  and  enter 
the  title,  but  that’s  a lot  of  keystrokes. 
With  a macro  you  can  do  the  job  with  two 
keys. 

To  build  the  macro,  enter  two  labels 
in  a blank  spreadsheet  so  that  it  looks  like 
Figure  1 . Tbe  label  in  B3  is  the  script  of 
the  macro,  that  is,  a representation  of  the 
keystrokes  you  want  it  to  cany  out.  The 
label  in  A3  is  the  range  name  of  the  cell 
with  the  macro  script.  You’ll  have  to  start 
both  labels  with  an  apostrophe  (’)  to  get  a 
nonnal  label  display. 

The  macro  script  is,  with  one  excep- 
tion, composed  of  the  very  same  key- 
strokes you  would  use  at  the  keyboard. 
Where  you  would  have  hit  Enter,  you  en- 
ter a tilde  ( ~)  instead,  which  is  the  macro 
symbol  for  an  Enter. 

Now  with  the  cursor  on  A3,  use  the 


/Range  Name  Label  Right  <Enter> 
command  to  give  cell  B3  the  range  name 
\W.  It’s  a special  kind  of  range  name  that 
identifies  the  script  in  B3  as  a macro.  If 
you  now  hold  down  the  Alt  key  and  hit 
W,  the  macro  will  set  the  column  width 
and  enter  the  title  a whole  lot  faster  than 
you  could.  Move  the  cursor  and  ran  the 
macro  again.  It  works  every  time. 

If  Figure  1 whetted  your  appetite.  Fig- 
ure 2 contains  a more  advanced  macro 
that  runs  with  Alt-G.  It  first  asks  you  to 
enter  a number  from  the  keyboard  and 
then  does  different  things  depending  on 
the  number  you  give  it.  After  you  have 
typed  it  in,  be  sure  to  use  the  /Range 
Name  Label  Right  command  to  give  the 
range  names  like  \G  and  WRONG  to  the 
cells  to  their  right. 

These  handy  shortcuts  don’t  even  be- 


gin to  scratch  the  surface  of  what  you  can 
do  with  macros.  The  1-2-3  manual  de- 
scribes all  the  different  elements  you  can 
include  in  macro  script,  but  there’s  no 
limit  to  the  ways  you  can  put  them  to- 
gether. You  can  write  macros  to  auto- 
mate any  1-2-3  routine.  You  can  even 
use  them  to  build  custom  menus  and 
write  full-scale  applications  for  account- 
ing, say,  or  stock  portfolio  management. 

How  deeply  you  want  to  get  into  mac- 
ros is  up  to  you.  Some  people  write  a 
macro  once  a year,  while  others  make  a 
living  writing  them.  Either  way,  they’ll 
help  you  harness  the  full  power  of  1-2-3. 
— Jared  Taylor 


Jared  Taylor  is  the  West  Coast  editor  of 
PC  Magazine  and  editor  of  Spreadsheet 
Clinic. 


each  containing  no  more  than  14  lines  of 
40-chatacter-wide  text. 

If  you  need  a bit  more  space  for  your 
thoughts,  the  editor  should  come  in  handy. 
Here  you  are  limited  in  size  to  the  available 
free  memory  on  your  computer,  as  the  en- 
tire document  must  be  loaded  into  RAM. 
While  not  a true  word  processor,  the  editor 


does  have  such  capabilities  as  cut-and- 
paste,  file  merging,  printing,  word  wrap, 
and  a broad  assortment  of  cursor  move- 
ments. The  clipboard  serves  as  a buffer 
area  for  moving  text  from  one  Metro  ac- 
cessory to  another  or  to  and  from  an  appli- 
cations program.  For  example,  a simple 
spreadsheet  table  can  be  cut  from  that  ap- 


plication, moved  to  the  clipboard,  and  in- 
setted into  a document  file.  Although  a 
few  recent  high-end  word  ptrx;essors  offer 
this  ability,  Metro  allows  the  same  func- 
tion with  your  old  applications  (and  keeps 
you  from  having  to  leam  yet  another  set  of 
instructions). 

The  List  Manager  accessory  might  just 
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Our  new  desktop  manager  is  more 
than  you  bargained  for. 


No  matter  how  you  define  “desktop 
accessory  products,”  Metro”  rewrites 
the  cate^ry. 

PC  W)rld  calls  it  “the  most  com- 
prehensive assemblage  of  desktop 
accessories  to  date"  And  Info  Wforld 
says  simply,  “At  $85,  it  qualifies  as 
one  of  the  year’s  best  bargains  .” 

The  all-things-are-possible 
program. 

But  what  is  Metro?  And  what  will  it 
do  for  you? 

According  to  PC  Magazine,  it’s  an 
unprotected,  “allthingsare-possible 
terminate-and-stay  re^nt  (TSR) 
progttm  that  can  potentially  replie 
most,  if  not  all , of  the  TSRs  you  cus- 
tomarily use.” 

A powerfiil  macro  fnnction  and 
12  ambitious  accessories. 

Qiute  a mouthful.  But,  then  again, 
quite  a product.  Metro  combines 
a powerful  macro  processor  with 
12  other  accessories.  Of  the  macro 
function.  Info  Wforld  writes,  “ . . , (it) 
goes  further  than  similar  products 
and  provides  the  elements  of  a 
simple  programrr^  language.” 

“In  aword,”  continues  Kl  Maga- 
zine, “excellent.” 

Of  the  12  other  accessories.  Info 
Wrrid  noted  ”...  we  expected  a few  of  them  to  be  of  limited  use- 
fulness or  poorly  implemented.  Mfe  did  not  find  this  to  be  true.’  ’ 
Tlrese  accessories  include: 

• ’The  filet  whidi  organizes  data  and  program  files,  and  performs 
DOS  functions. 

• The  editor,  which  allows  you  to  write  memos,  letters,  and  reports 
without  leaving  Lotus  1-2-3*  or  Symphony!* 

• ’The  Phonebook,  which  dials  your  phone  and  produces  mailing 
labels. 

• The  dipboard.  which  moves  data  from  one  Metro  accessory 
to  another,  and  transfers  data  from  one  application  program 
to  another. 

• Hie  list  manager,  which  maintains  to-do  lists,  and  tracks  tasks 
and  projects. 

• The  watch,  with  alarm,  which  times  up  to  100  individual  tasks. 

• ’The  calculator,  with  exponential  display,  which  performs  arith- 
metic and  financial  calculations. 

• Hie  notepad,  which  records  ideas,  memoranda,  and  notes. 

• The  appointment  book,  with  audible  alarm,  which  maintains  daily, 
weekly  and  monthly  calendars. 

• The  k^eidoscope.  which  customizes  the  accessory  display  for  color 
monitors. 

• The  configuration,  which  manages  the  memory  allocation  of 
Metro  and  customizes  its  functionality, 

• And  the  special  characters,  which  serve  as  a reference  for  ASCII 
characters. 


A real  solution  to  RAM-Cram. 

What  makes  Metro  mote  functional 
than  any  comparable  product  is  that 
all  12  of  its  accessories  need  not  be  in 
memory  at  the  same  time.  Once  the 
Metro  kernel  is  loaded,  you  may  call 
up  any  or  all  of  the  12  accessories, 
customizing  your  own  program . 

In  the  words  of  P.C.  Letter,  “Metro 
offers  a comprehensive,  essentially 
bullet-proof,  single  vendor  alterna- 
tive” to  using  other,  incompatible 
accessories.  And  you  can  unload  it 
fiom  memory  with  a single 
keystroke. 

“What’s  most  attractive  about 
Metro,”  continues  P.C.  Letter, 

“is  that  you  don’t  have  to  worry 
about  its  accessories  killing  each 
other  or  the  application' ' you’re 
using  Metro  essentially  provides 
‘ ‘that  long  awaited,  much  debated 
solution  to  what’s  fondly  known 
as  RAM-Cram  .” 

An  ever-expanding 
environment. 

Metro  saves  you  time.  Makes  you 
more  efficient.  And  accepts  standard 
Lotus*  commands.  What’s  more,  it 
provides  an  ever  growing  environ- 
ment that  will  itiAe  it  ’ ’even  more 
far-reaching  and  powerful”  (PC  Magazine). 

$85  and  available  now. 

Amid  all  this  praise,  there  must  be  a problem,  you  think.  Fhrhaps 
it’s  difficult  to  use?  Not  so,  says  Info  Itorld.  “W  had  Metro  up  and 
running  20  minutes  after  tearing  off  the  shrink  wrap.’  ’ 

Now  you  can,  too.  Fbr  only  $85,  you  can  have  Metro,  the  software 
PC  Ma^zine  hais  “vying  for  honors  as  the  king  of  the  IISR  programs.” 
Unprotected,  customizable,  sure  to  save  you  time  and  trouble, 

Metro  is  the  management  tool  you’ve  been  longing  for. 

So  visit  your  authorized  Lotus  dealer.  Or  call  1-800-345-1043 
today.  Ask  for  product  no.  QT-1690.  (For  more  information,  ask  for 
QT  2821.)  Order  your  copy  of  Metro  now.  For  only  $85,  you’ll  be 
getting  more  than  you  bargained  for, 

Lotus  Metro 

The  memory-resident  desktop  manager  combining  twelve 
accessories  and  a powerful  macros  program. 

System  Requirnnents.  Lotus  Metro  nins  on  IBM*  PC/XT  RirUble  PC.  Ratable  AT* 

(XAiPiKg  POOTAO^f  COMPAQ  PLUS.*  COMPAQ  DSSKPRO*  Two  5. 25'  double  sided  disk  drives 
f hard  disk  reoonunended  for  optimal  performance).  Minimum  of  80K  required  for  RAM-resident 
kernel  of  Metro.  DOS  2. Oor  fuller.  Metro  is  unprotected  and  on  be  removed  from  memorv 
Lotus  Metro  runs  with  a wide  variety  of  software  prodrams,  induding  1-2  3.* Symphe^. 

Symphony  SpellindCtwcker.  Symphony  IbxtOuUiiW.  1-2-3  Report  Writer™  and  Sif^ 

© 1967  Lotus  Development  Corporation. 

Lotus.  1-2-3  and  Symphony  are  registered  trademarb.  and  1-2-3  Report  Writer.  Signal  and  Metro 
are  tradmarksof  lg)tus  Development  Corporation. 
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replace  whatever  outline  processor  you  are 
using  (or  introduce  you  to  that  capability  of 
your  PC).  You  can  enter  project  tasks  in  a 
free-form  manner  and  then  sort  them  by 
date,  name,  task,  or  whatever  you  like.  If 
all  this  still  isn’t  enough,  there's  also  a 
phone  book  (with  auto-dialing  if  your  mo- 
dem supports  it),  a DOS  shell,  a rmancial 
calculator,  a 1 28-character  type-ahead 
buffer,  a stopwatch  (with  up  to  100  tim- 
ers), an  ASCII  character  chart,  and  a pro- 
gram for  customizing  the  display  colors. 

Metro’s  documentation  is  by  far  the 
most  polished  of  the  bunch.  Not  surpris- 
ingly, many  of  the  examples  contain^  in 
the  manual  are  directed  at  1-2-3  and  Sym- 
phony users.  A separate,  smaller  quick- 
reference  guide  shows  only  such  things  as 
the  horizontal  menu  bars  and  function  keys 
for  each  accessory.  This  might  be  a handy 
thing  to  have,  but  it  won't  do  you  a bit  of 
good  in  learning  macro  programming  from 
scratch. 

Metro  may  have  a compatibility  prob- 
lem with  non-Lotus  applications.  Loading 
Metro  along  with  SuperKey  (an  admittedly 
weird  combination)  caused  every  key- 
stroke to  be  echoed  twice  to  the  screen. 
This  phenomenon  could  not  be  duplicated 
using  SuperKey  with  any  of  the  other  pack- 
ages. Inasmuch  as  Metro  may  be  the  only 
memory-resident  program  you  need,  this 
might  not  be  an  issue. 

If  you  have  1-2-3,  you  need  Metro',  if 
you  don’t,  check  it  out  anyway. 


Newkey 

FAB  Software  (named  after  company 
president  Frank  A.  Bell)  began  marketing 
Newkey  as  a shareware  (try  it  first,  then 
pay  for  it)  product  3 years  ago.  This  in- 
creasingly common  marketing  technique 
has  given  us  a number  of  surprisingly  good 
software  packages  (ProComm,  PC-Talk, 
PC-Write)  at  bargain-basement  prices. 

The  only  differences  between  the  pur- 
chased version  and  the  shareware  copy  of 
Newkey  are  the  introductory  screen  and  the 
printed  manual  provided  to  registered  us- 
ers. If  you  have  any  interest  in  the  product, 
send  FAB  Software  $30  and  get  the  com- 
plete package — the  latest  version  on  disk 
and  the  printed  manual — and  help  keep  the 
shareware  concept  alive. 


NEWKEV  PARMETERS 


Genera  1 
3 - Neukey 
I - Short  hand 
I - Upper  case  short  hand  /_^jOFF| 
3 - Slow  typing 

1 - Slow  typing  delay  (l-255)t 
S - Disk  wait 
> - Single  step 
7 - Shift  status  reset 
3 - Black  a Uhite 
3 - Extended  buffer 
i “ Fast  key 

b - Fast  key  delay  (1-4) 

: - Fast  key  rate  (1-99)  ' 118^ 

\ - AT  fast  key 

5 - Keyboard  click  I^^.^^OFFj 


Messages I Uarningsi  Bequests  ^ 

Macro  already  defined  • 

Defining  alpha  character  ^ 

Enter  description  request 
Defining  status  line 
Status  line  position  <0"24)^^3  0^, 
Beep  uhile  defining 
Change  cursor  in  def<^play  nodes |0M 


Load/save  file  overurite 
(^p/Nun  lock  indicators 


Blank  screen  options 
Blank  screen 
Blank  by  saving  screen 
Uideo  i/o  restore  screen 
Blank  screen  delay  (MM^SS^T) 


5:  6: 


fiewkey’ s parameter  screen  lets  you  set  up  the  program  to  work  with  your  PC  system. 


Newkey  doesn’t  have  the  level  of  polish 
provided  by  its  more-expensive  peers,  but 
that  really  doesn’t  seem  to  matter.  It 
works,  and  it  will  probably  provide  all  of 
the  keyboard  macro  power  the  average  PC 
owner  is  likely  to  need.  Missing  are  the 
seemingly  obligatory  pull-down  menus 
and  context-sensitive  help  screens  found  in 
many  of  the  other  programs.  To  get  you  off 
on  the  right  foot,  however,  FAB  has  in- 
cluded a demo  program  and  a number  of 
sample  macros  for  popular  programs,  such 
as  1-2-3  and  WordStar. 

The  biggest  improvement  in  this  latest 
version  is  a fiill-scteen  macro  editor.  Not 
only  are  there  a variety  of  cursor-move- 
ment controls,  but  other  macros  can  be 
called  in  and  the  keyboard  buffer  captured 
from  within  the  editor.  If  you  feel  more 
comfortable  using  an  editor  you  already 
know,  any  word  processor  capable  of  edit- 
ing straight  ASCII  files  can  also  be  used. 
Also  new  is  a shorthand  mode  that  moni- 
tors the  keyboard  input  for  the  names  of 
multicharacter  macros.  When  enough 
characters  have  been  entered  to  differenti- 
ate the  name  from  any  others,  the  entire 
macro  name  is  substituted  instead.  For  ex- 
ample, if  you  have  a macro  designated  as 
I ‘ ‘flintwood,”  and  it  is  the  only  one  that  be- 


gins with  the  letters  “fli,”  then  “fli”  is  all 
that  would  have  to  be  entered. 

At  57K  bytes  of  RAM  usage,  Newkey  is 
one  of  the  leanest  programs  reviewed  here. 
For  those  with  very  restrictive  memory  re- 
quirements, a second,  smaller  version  of 
the  program  is  included  (NEWKEYSM) 


Newkey,  Vcrsian  4.0 
FAB  Software 
P.O.Box  336 
Wayland.MA  01778 
(517)358-6357 
Ust  Price;  $30 
Requires:  57K  RAM 
(33K  for  small  module), 
one  floppy  disk  drive,  DOS  2.0  or  later. 

In  Short:  A shareware  keyboard  macro 
package  that  gives  some  of  the  relatl-cnly 
products  a nm  for  their  (much  moie)  money . 
The  new  friU-screenmacioeditortakesAleiv- 
key  out  of  the  “hackers-only”  domain  and 
places  it  right  up  with  the  very  beat.  Possible 
compatibility  problems  can  be  judged  fust 
through  the  shareware  distribution  system  be- 
fore laying  out  a trivial  $30.  Not  copy  pro- 
tected. 
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User's  Guide 
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Tandy  Computers: 
Because  there  is 
no  better  valued 


The  New 'Bndy  4000 


1 

1 

1 

■ 

IM  computer 

1 

1 

1 

■ 

Mai  To  Radw  Shack 

■ 

1 

1 Dept  88-A-8S6 

1 300  One  Tandy  Center 

1 

1 Foci  Worth,  TX  76102 

■ 

1 

A price  breakthrough 
in  high-performance 
80386  technology. 


Put  a Tandy  4000  on  your  desk  and  unleash  the 
incredible  power  of  the  32'bit,  1 6-megahen 
80386  microprocessor.  The  4000  is  so  cost  effec- 
tive you  can  actually  configure  a 386  system  for 
less  than  you’d  pay  for  a competitor’s  286  model. 

The  4000  Is  ready  to  run  current  PC  and  AT® 
software  with  incredible  new  speed.  And  when 
new  operating  systems  such  as  OS/2"'  become 
available,  the  full  potential  of  80386  can  be  un- 
leashed. When  us^  with  the  XENIX®  operating 
system,  your  Tandy  4000  can  become  the  heart  of 
a multiuser  office  system.  Or  configure  the  Tandy 
4000  with  a 3Com®  workgroup  file  server  to 
achieve  maximum  productivity. 

A built-in,  high-capacity  3*/2"  disk  drive  lets 
you  store  up  to  1.4  million  characters  on  pocket- 
sized  diskettes.  Six  AT  slots  and  two  XT™  slots 
give  you  plenty  of  room  for  system  expansion. 
The  Tandy  4000  also  comes  with  serial  and 
parallel  ports,  a 101-key  enhanced  key- 
board, and  a keylock  with  chassis- 
lock  mechanism  for  system 
protection. 


Come  into  a Radio  Shack 
Computer  Center  and  see 
the  Tandy  4000 — only  $2599. 
(25-5000) 


Radio  /haoK 


Price  i^iplies  at  Radio  Shack  Computer  Centers  and  participating 
stores  and  dealers.  Monitor,  display  adapter  arrd  operating  systems  sold 
separately.  AT/Reg.  TM  and  )a/TM  IBM.  XENIX^eg.  f M and  OS/2/ 
Tm  Microsoft  Cc^.  5Com/Reg.  TM  3Com  Coq>. 


COMPUTER  CENTERS 

A DIVISION  OF  TANDY  CORPORATION 
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that  reduces  memory  consumption  to  only 
33K  bytes.  With  the  smaller  version,  how- 
ever, you  lose  the  main  option  menu  and 
access  to  the  macro  editor  from  within  an- 
other application.  A support  program  is  in- 
cluded, though,  that  allows  the  smaller 
version  access  to  the  functions  of  the  full- 
blown version  from  the  DOS  command 
line.  In  addition,  it  can  be  used  to  execute 
macro  functions  from  DOS  batch  files. 

The  manual  supplied  with  Newkey  is 
surprisingly  complete  and  well  written  (re- 
member, this  whole  deal  sells  for  only  30 
bucks).  It  would  benefit  from  sample 
screens,  however.  Other  features  thrown 
in  to  round  out  the  package  include  a 
screen-saving  routine  that  blanks  the  video 
output  after  S minutes  of  inactivity;  the 
ability  to  cut  text  from  one  application, 
save  it  in  a macro,  and  later  paste  it  into  an- 
other application;  variable  liming  delays; 
and  a 1 28-characler  keyboard  buffer. 

The  only  thing  that  keeps  Newkey  from 
being  the  runaway  winner  here  is  compati- 
bility. Other  programs  that  call  upon  the 
same  hooked  vectors  tend  to  render  New- 


■ really  ex- 

cellent, Better  yet,  it  gives 
you  the  opportunity  to 
try  it  Ijefore  paying  for  it. 


key  almost  useless.  The  worst  offenders 
seem  to  be  Smartcom  and  XyWrite.  Some, 
such  as  PC-Write  and  WordPerfect,  have 
minor  problems,  but  these  can  be  worked 
around  by  careful  selection  of  options. 
Certain  PC  clones  may  also  have  problems 
with  Newkey.  The  PC’s  Limited  AT  (and 
others  using  the  AMI  ROM  BIOS  chips) 
has  a set  of  built-in  diagnostic  utilities 
brought  up  by  pressing  Ctrl-Alt-Enler. 
When  Newkey  is  resident,  these  routines 
are  disabled,  and  the  only  recourse  is  to  re- 
move Newkey  from  memory  (using  an  op- 
tion under  Afewkey’s  support  program). 
Don’t  be  put  off  by  these  minor  prob- 
lems with  Newkey — it’s  really  an  excellent 
keyboard  enhancement  program,  and  one 
that  deserves  serious  consideration.  At 


only  $30,  give  it  a shot.  Better  yet,  try  to 
get  an  evaluation  copy  from  a bulletin 
board  or  PC  user  group  member  and  try  it. 
Newkey  may  be  all  you  need,  and  no  other 
package  here  gives  you  the  opportunity  to 
try  it  before  paying  for  it. 


PrintKey 

All  of  the  other  macro  software  programs 
reviewed  here  have  jack-of-all-trades  pre- 
tentions, but  PrintKey  ($89.95)  has  just 
one  purpose — to  help  gel  the  most  out  of 
that  feature-laden  printer  sining  next  to 
your  PC.  Just  about  every  dot  matrix  and 
laser  printer  available  has  a number  of  type 
styles  beyond  the  usual  pica  format,  in- 
cluding condensed,  italic,  boldface,  and  so 
on.  (Jetting  these  features  to  work  with  ex- 
isting software,  however,  can  range  from  a 
major  headache  to  downright  impossible. 
PrintKey  fixes  all  that  by  allowing  you  to 
embed  macro  codes  containing  printer 
control  sequences  into  files  created  with 
your  existing  software.  As  the  document  is 
printed,  these  macros  will  automatically 
be  replaced  by  the  appropriate  control  se- 
quence to  activate  the  desired  printer  fea- 
ture. 

Northwest  Software  Associates  bills 
PrintKey  as  a universal  printer  driver — a 


FACT 


FILE 


PrintKey,  Vmkm  1.1 
Nt)fthWcsi  .Software 
Associalcs 
1 2469  B.  Olive 
Spokane.  WA  99216 
(800)422-6972 
List  Price:  $89.95 
Ket|uires:  22K  KAM. 
one  floppy  disk  drive.  DOS  2.0  or  later. 

In  Short:  A special-purpose  nracn>  program 
that  helps  make  short  work  of  enabling  your 
printer’s  special  features  with  ckxunKnts  cre- 
ated using  most  any  software.  Not  copy  pro- 
tected. 
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PrintKey 


lofty  claim,  but  one  it  lives  up  to  well.  A 
driver’s  disk  included  with  the  package  has 
predefined  macro  files  for  over  260  print- 
ers, and  the  number  keeps  growing.  Print- 
Key's  macros  can  contain  up  to  128  ebar- 
acters,  and  more  than  one  printer 
parameter  can  be  contained  in  the  same 
macro.  One  macro,  then,  could  be  defined 
to  enable  both  italic  and  underline  mode 
with  a single  macro  call.  The  macros  are 
stored  in  separate  files,  each  capable  of 
holding  64  macros.  The  number  of  macro 
files  is  limited  only  by  disk  space. 


ntKey  Data 
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So 
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A 
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SA 

PRINTER  RESET 

A P 

SP 

PROPORTIONAL  ON 

« S P \p 
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Space  - nore  Macros 

Menu  Key  = exit 

PrintKey  comes  with  several  preset  macros  for  popular  printers,  including  the  Epson  RXSO. 
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Macros  are  added,  removed,  and 
changed  within  each  macro  file  using 
PKEdit,  a menu-driven  editor  included  as 
part  of  the  package.  Using  PKEdit  is  large- 
ly self-explanatory,  which  is  a good  thing, 
because  it’s  not  explained  all  that  well  in 
the  manual.  While  PrimKey  is  generally 
mn  as  a background  task  during  the  print- 
ing of  files  with  embedded  macros,  it  can 
also  be  called  to  the  foreground  for  imme- 
diate control  of  the  printer,  such  as  pausing 
output. 

A printer  spooling  program  included 
with  PrintKey  allows  a buffer  to  be  set  up 
in  memory  for  temporary  storage  of  data 
going  out  to  the  printer,  thereby  allowing 
the  computer  to  be  used  immediately  rath- 
er than  having  it  bogged  down  by  the  print- 
er. The  size  of  the  buffer  can  be  set  from 
I6K  to  64K  bytes,  with  64K  being  the  de- 
fault value.  LPTI  is  the  only  printer  port 
supported  by  the  spooler. 

PrintKey  is  fully  compatible  with  a 
number  of  other  memory-resident  pro- 
grams, including  Borland’s  SideKick  and 
SuperKey.  A document  file  on  the  disk 


■ has  just  one 

purpose — to  help  get  the 
most  out  of  that  feature- 
laden printer  sitting  next 
to  your  PC. 

shows  the  correct  order  in  which  to  load 
these  programs  to  preserve  harmony 
among  them.  One  minor  problem  arises 
because  of  the  way  macros  are  interpreted 
when  a document  is  printed.  Each  inserted 
macro  code  is  preceded  by  a prefix  key  (by 
default,  the  Backslash),  and  when  a docu- 
ment is  printed,  the  prefix  key  and  the  one 
immediately  to  its  right  (the  macro  defini- 
tion itselO  will  be  stripped  from  the  printer 
output,  whether  or  not  the  macro  definition 
is  valid.  If  the  document  needs  to  display 
the  prefix  key  as  an  actual  part  of  the  text 
(say,  when  writing  about  DOS  path  com- 
mands), it  will  have  to  be  changed  to  some 
otherwise  unused  key. 


PrintKey  won’t  solve  all  of  your  print- 
ing woes,  but  it  goes  a long  way  toward  en- 
abling printer  features  that  would  other- 
wise be  unavailable  from  many  other 
applications  on  your  software  shelf 


SmartKey 

Software  Research  Technologies’  Smart- 
Key  seems  to  have  been  around  forever, 
but  like  few  other  products,  age  and  evolu- 
tion are  an  advantage  here  rather  than  a 
detriment.  Rather  than  resting  on  its  lau- 
rels, SRT  has  been  busy  incorporating  a 
number  of  new  features  into  its  major 
product,  now  in  Version  5.2. 

The  usual  keyboard  enhancements  pro- 
vided by  macro  software  are  all  here-^the 
ability  to  define  single  keystrokes  that  in- 
sert whopping  amounts  of  text  into  your 
database,  spread.sheet,  or  any  other  appli- 
cation. In  fact,  up  to  60,000  characters  can 
be  called  up  by  pressing  a single  key. 

SmartKey  functions  are  addressed 
through  a series  of  horizontal  menu  bars 
somewhat  reminiscent  of  1-2-3.  As  with 
that  product,  you  use  the  cursor  keys  to 
move  among  a group  of  functions  list^  on 
a single  line.  As  you  do  so,  a one-line  ex- 


F A C T 


FILE 


SmartKey,  \'er»kHi  5.2 
Software  Rcscaivh 
Technologies  Inc. 
2130S.  Vermont  Ave. 
Los  Angeles.  CA  9(XK)7 
(213)737-7663 
List  Price:  $69.95 
Requires:  56K  RAM 
(3K  for.Vmurr/Vim).  one  floppy  disk  drive. 
DOS  2.0  or  later 

In  .Short:  An  excellent  all-annind  keyboard 
macro  package  that  includes  a printer  en- 
haiKcment  program  {SmartPrint)  at  no  extra 
charge.  Nutcxipy  protected. 

aRUF8520NR£ADEHSLHV>CtC:AHO 


planation  of  each  function  appears  imme- 
diately below.  All  keyboard  macro  soft- 
ware programs  allow  certain  key 
combinations  (like  Alt- 1 or  Ctrl-A)  to  per- 
form some  function  not  supported  by  the 
application  running  in  the  foreground. 
SmartKey  goes  one  better  by  allowing  one 
key  (by  default,  the  keypad  Minus  key)  to 
act  as  another  Shift  key.  SRT  refers  to  this 
key  as  the  Supershift  key,  and  when  com- 
bined with  another  keystroke,  it  increases 


iS«artKey  5.2i 
Systen ' 


File:  Wordstar  Smart:  [K«]  SS:  IK-]  19403  Free 

Directory  Erase  Format  Hove  cOpy  Rename  Type  Uherels 


bdirl 

ItArKift  or  displaq  the  (uirrent  directorq  for  ami  dri 


110.000  Washington 
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280.000 

$235,800.00 

210.000  Chicago 

niduest 

808.000 

$585,080.00 

220.008  Dallas 

niduest 

880.000 

^24,000.00 

301.000  Denver 

Western 

4 Qao  QOa 
loot]  .oOO 

$185,080.00 

302.000  Los  Angeles 

Western 

100.000 

^37,000.00 

l24-Hay-87  12:37  PH 


One  of  the  main  advantages  of  memory-resident  macro  packages  is  their  accessibility from  within 
applications  software.  Here  SmartKey  is  called  up  during  a \-2-3  session. 
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Welcome  to  the  world  of  printers...welcome  to  the  world  of 
PrinU^eo,  specialists  in  a full  circle  of  service  for  printers  and 
printer  accessories.  You  see... 

PrinLWO  is  unique;  printers  are  our  only  business.  Our  sales* 
people  are  trained  experts  in  printers  and  their  applications. 
They  are  prepared  to  answer  any  questions  you  have  concern- 
in(?  printers— from  confij^Jration  to  software  and  hardware 
compatibility.  Plus  we  extra  step... 

f*riiUS60  makes  sure  that  when  you  order  a printer,  you  receive 
everything  you  need  to  run.  All  the  cables,  interfaces,  every- 
thin}?. In  fact,  we're  so  concerned  with  gettinj?  you  the  pro|>er 
printer  and  equipment,  we  may  ask  you  more  questions  than 
you  ask  us!!  Which  is  why... 

I*rintS60  does  the  best  we  can  to  ensure  the  printer  you  receive 
will  be  compatible  with  your  software  and  hardware  paeka{?e!! 
It’s  just  part  of... 


i*rinUi60  - an  authorized  distributor,  with  enormous  buyinf? 
power,  specializin}?  in  printers.  When  you  buy  from... 


you’re  buying  more  than  just  a printer.  You’re  buying 
a printer  from  a com- 
pany as  committed  to 
print  as  you  are  to  your 
job. 

Print^mK 

Committed  to  print. 


^printW) 

30  DAY 

REPI-ACEMENT 
GUARANTEE 


1 


MfO/MocM 

Pin/Type 

(«P*) 

Print 

OuaWy 

Buffer 

(KB) 

Cdumn 

Width 

Interface 

OKIOATA 

M197PIIA 

9Do1 

200/40 

Draft/ 

8 

80 

Centronics  or 

MtSI  Plitt 

Matnx 

NLO 

136 

RS'2322Cor 

2410 

175/87  5 
350 

4 

136 

IBM  Version 

KEWLETT 
PACKARD 
LaserJet 
Senes  II 

Laser 

8 pgs/min 

to 

512 

Letter 
& Legal 
Size 
Paper 

Parallel  & 
RS-232CV422 

EPSON 

Fx-B6e 

Mtot 

240/ 

Draft/ 

6 

80 

Starxiard  Parallel 
with  'Dual  Identitv’ 

Fx-2B6e 

Matnx 

48 

NLO 

136 

Sip  Switch 

24/Dot 

180/ 

Draft/ 

7K/ 

80 

Parallel  (Centronics 

LO^IOOO 

PAatnx 

60 

to 

IK 

Compatible)  or 
Optimal  Serial 
(RS-232C) 

NEC 

peeo 

24/Dol 

216/ 

Draft/ 

8 

80 

Parallel  (Serial 

Pftt 

Matnx 

65 

LO 

136 

Models  are 
available) 

OICONIX 

150-P 

12  Thermal 
Ink  Jets 

150/50 

Draft/ 

LO 

1 

7VI- 

Pnnt  Line 

Centronics 
(Optional  RS-232C) 

TOSHIBA 

pa?i5a 

24/Do( 

216/ 

Draft/ 

32 

80 

Parallel/Senal 

P34lSt 

72 

LO 

136 

P36t 

300/106 

4 
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The  desktop  user's  choice  due  to  the  Microlines'  sleek,  spacesavingf  profile. 
Okidata  has  combined  speed,  paper  handlinj^  and  compatibility-  with  the  latest  in 
technolofty.  making  these  printers  among  the  finest  in  their  class.  Froprinter  & 5 1.52 
graphics  printer  compatiuility  with  IBM  versions.  Complete  with  semi-automatic 
sheet  feed  (friction  and  tractor). 

Plus  List  Price  $649  Our  Price  $495 
M-192  Plus^MotA^n)  IJst  Price  $449  Our  Price  $;t45 


When  you  need  versalilily.  this  one's  for  vou!!  This  printer  has  .1  speeds  for  3 
applicalion-s  — like  having  3 printers  in  one!!  It  can  produce  up  to  ;{5<)  cps.  handle 
4 j)art  (^boas.  print  full  graphics;  even  variable  paper  widths  are  a breeze  for  thi.s 
professional  printer.  A fatiory  configured  IBM  compatible  model  available  with 
Centronics  & RS2.32(!.  Friction  and  tractor  feeds  for  smooth  sailing. 

2410  Plus  List  Price  $2;i95  Our  Price  $17.59 


HKWLETT 
PACKARD 
l.aser  Jet 


The  industry  standard!! 


l!Tim.lLLI]»lpCn^ 


neration  of  Ia.ser  Jet  printers  from  HP  is 


com|)atible  with  the  original  laser  Jet  and  laser  Jet  Plus  printers,  but  it  is 
lighter,  more  reliable,  does  more,  and  costs  less!!  This  whisper-quiet  printer  now 
comes  with  6 internal  fonts,  so  you  can  customize  the  printing  environment  Can- 
tains  input  and  output  trays  as  well  as  friction  feed. 

laser  Jet  List  Price  $2.59.5  Our  IVtce  $1949 


Nwr  » iwreharBe  for  American  Kxpm*.  V«a  or  Ma*U*rcard  CredilemwlKarenotcharKwl  until  after  your  order  haii  Ijwn  shiupcd.  Nosalw  tax  on«»r«lmi»ho>p«l  ouUair  NY  Suu-  I’leai*  aiJil  W.  for 
insurance,  and  handhnir  mmimumt  Defective  merchandue  ran  be  returned  fur  repair  or  exrhanjte  (please  call  for  R.A.  no.)  All  prim  arxl  products  subject  to  chariKe  without  nutirr. 

*(f.  a<UAia  ^rpnatrr/niUniArriiniM  cirrunt  ordani^lhr  norBw/raanw</ 

aar.  uxV  rrptoirr  d iMmrnudrfis  u'dl  mMfv  <ir  rrpnir  pnar  jirrnlrT  hyV  rrfdatr  il 


ORDER  TODAY  CAU.  TOLL  FREE 

1-800^TYPE 


From  the  company  that  has  become  America's  busineas  choice  for  quality  and 
reliability  comes  the  perfect  everyday  printers.  With  IBM  ^phics  capability  and 
IBM  printer  emulation,  these  workhorses  have  a wide  selection  of  options  available. 
Friction  and  pull  tractor  feeds  are  standard.  If  your  printir^  needs  include  spreatU 
sheets  and  financial  reports,  the  column  width  of  the  2m  is  recommenced. 

FX-86e  IJst  Price  U99  Our  Price  $339 
FX-286e  (noi  nhown)  List  Price  Our  Price  $479 


The  printer  to  take  when  you've  i^t  places  to  {to.  So  small  and  lit^ht.  it  runs  on 
recharKeable  batteries  or  electricity;  specially  desiicned  to  be  portable,  so  you  won't 
be  weiRhed  down.  Even  prints  on  tranparencies.  Reliable  tractor  feed  helps  get  the 
jol)  done.  Oreat  for  laptops  and  desktop  use  between  office,  home,  or  client 

150-P  List  Price  $479  Our  Pf^  $339 


From  Kpson.  the  price  performance  leader,  comes  another  advanced,  high-tech 
answer  to  your  business  printing.  Capable  of  outstanding  graphics,  the  new' 24  pin 
line  gives  you  a higher  resolution  for  sharper  letters.  Choose  between  Extended 
'■  i.lBMGraphics.orDiabk><>:Mcodes 


El 


psonOraphics.  1 , , 

friction  fed.  Use  the  1000  if  your  needs  include  spreadsheet  and  financial  report 


des  with  Identity  Modules  Paper  is 


printing. 


LQ-IOOO  Price  $999  Our  Price  $679 
L(i-800  (Hat  ahauHi)  IJst  Price  $699  Our  Price  $479 


Another  3-in-one  printer,  we  feel  this  has  the  highest  quality  “Letter  Quality” 
dot  matrix  printing  available:  it  even  prints  on  6-part  forms!!  Accepts  type  font 
cartridges  and  down-loadable  type  fonldisks.  Emulates  IBM  Graphics  Printer  and 
the  Qume  Sprint  11.  Complete  with  auto  paper  loading  and  friction  feed. 

List  Price  $i;t99  Our  Price  $999 


NE( 

1*760 


With  24  resident  fonts,  this  isa  typesetting  dream!!  Hi^  resolution.  piu.s4  {taper 
handling  options  nuts  this  printer  a step  altove  the  rest  Epson  I/Q  series  software 
eomtiatmle:  euior  sit  upgrade  and  add^  memory  available.  Uses  a standard  fric- 
tion feed.  The  1*760  adds  multi-column  word  processing  and  full-size  spreadsheet 
ca{>abitity. 

I*7()0  list  Price  $996  Our  Prk'e  $659 
I’66li /my  Ia.Ht  Price  $699  Our  IVice  $479 


t)neof  the  easiest  printers  to  use.  due  to  a new  front  panel  which  lets  you  choose 
type  fonts,  pilch,  emulation,  auiel  mode,  lines  per  inch.  {>age  length,  and  more,  all  at 
a touch  of  a button.  Fanfold  ny-paits  eliminates  the  need  to  unload  the  continuous 
form  paper  when  usings! ngle  sheets.  Standard  emulations  include  I HM  Proprinter 
and  Tashiba.f  Qume.  Paper  is  fed  through  tractor  feed  for  continuous  forms:  also 
features  auto  loading,  single  .sheet  guide,  and  friction  feed. 

Pl^lSL  List  Price  $749  Our  Price  $559 
PlMlSL/wotM/zoM-w;  I jst  Price  $999  Our  Price  $749 


CIRCLE  3290N  Rl  ADCR  SERVICE  CARO 

/ We  also  carry  a complete  line  of  IIP.  Epson.  Okidata.  NE(!.  Toshiba.  Brother.  Citizen.  Panasonic,  and  Canon. 

/ We  have  a complete  aelection  of  cut  sheet  feeders.  tme-torK.  sheet  guidm.  caliks.  buffers,  and  accessories. 


prints 


I West  Main  Street  Smilhlown.  NY  11787  l-800-54;t-TYPK 

(8973) 


■ KEYBOARD  MACROS 


the  number  of  macro  definitions  possible. 

One  area  in  which  SmartKey  seems  to 
have  an  edge  on  its  competitors  is  compati- 
bility. I couldn’t  get  it  to  misbehave  with 
any  of  a wide  variety  of  applications,  but 
the  manual  cites  a few  that  are  known  to  be 
incompatible,  mainly  Smartcom  //,  Xy- 
Write  II,  and  Samna  Word — programs 
with  which  no  RAM-resident  programs 
appear  to  be  amenable. 

OMNISCIENT  OMNIKEY  Tbe  most 
intriguing  feature  in  this  latest  version  of 
SmartKey  has  to  be  OmniKey.  Not  a con- 
ventional macro  key  definition,  OmniKey 
lies  dormant  in  memory  until  a certain  con- 
dition is  met.  It  is  then  executed  automati- 
cally without  any  intervention  on  your 
part.  One  possible  use  is  as  an  alarm  clock. 
Defined  to  act  at  a preset  time,  the  Orruii- 
Key  will  continuously  monitor  the  system 
clock,  and  when  the  time  comes,  it  will 
pop  a message  onto  the  screen.  Of  more 
use,  perhaps,  is  OmniKey’s  ability  to 
make  automatic  backups  of  whatever  ap- 
plication is  running  in  the  foreground. 
Since  few  of  us  have  the  common  sense  to 
back  up  the  work  we’ve  slaved  over  until 
after  lightning  knocks  out  the  power,  Om- 
niKey could  be  a godsend.  OmniKey  can 
also  wait  until  a specific  set  of  characters  is 
encountered  on  the  screen  and  then  expand 
them  into  something  else.  For  example, 
the  phrase  “asap”  can,  when  entered  into 
a word  processor,  automatically  trigger  re- 
placement with  “as  soon  as  possible.” 

Other  notable  inclusions  in  the  package 
are  a screen-blanking  routine,  file  encryp- 
tion and  keyboard  lockup,  user-definable 
windows  and  menus,  DOS  file  commands 
from  within  other  programs,  full-screen 
macro  editing,  and  complete  keyboard  re- 
mapping facilities. 

SRT  could  have  quit  right  here  and 
SmartKey  would  still  stand  on  its  own  with 
no  apologies  needed.  Instead,  the  compa- 
ny chose  to  package  the  program  with  yet 
another  bonus — SmarlPrint.  This  small 
memory-resident  addition  to  SmartKey  is 
used  to  send  control  codes  to  the  printer 
from  within  just  about  any  document. 
SmartPrini  looks  for  two-character  codes 
residing  in  the  file  and  then  sends  the  ap- 
propriate control  sequence  to  the  printer  to 
enable  capabilities  like  italic  or  double- 
width characters. 


A run-time  version  of  SmartKey  is  also 
available  to  software  developers  who  wish 
to  incorporate  SmartKey’s  features  into 
their  own  package.  The  differences  be- 
tween the  run-time  module  and  the  stan- 
dard program  are  that  the  main  program 
menu  cannot  be  brought  to  the  foreground, 
definition  files  are  encrypted,  and  the  defi- 
nitions must  be  loaded  by  means  of  a spe- 
cial batch-processing  program. 

Although  SmartKey  operates  quite 
comfortably  with  Borland’s  SideKick, 
SRT  also  offers  a set  of  similar  pop-up  util- 
ities of  its  own  (named  SmartStuff)  for  an 
additional  $29.95.  It  offers  one  feature  that 
SideKick  can’t  match:  the  ability  to  make 
just  about  any  other  application  come  up 
within  another,  such  as  calling  up  Word- 
Star without  exiting  1-2-3. 


FACT  FILE 


SseiSs 


SuperKey,  Version 
1.16a 
Borland 

International  Inc. 

4585  Scmts  Valley  Dr. 
Scotts  Valley,  CA  95066 
(408)438-8400 
List  Price:  S99.95 
Requires:  64K  RAM.  one  floppy  disk  drive, 
DOS  2.0  or  later. 

In  Short:  From  software  to  dixumentation, 
SuperKey  is  only  an  average  package.  Al- 
though quite  serviceable,  it  just  hasn't  kept 
pace  with  the  rest  of  the  field.  Not  copy  jmxv 
tected. 

CIRCLE  661  ON  READER  SERVICE  CiAftD 


SuperKey 

Borland  International  has  gone  from  a cu- 
riosity to  a major  software  vendor  by  prof- 
fering big-league  programs  at  sandlot 
prices.  Its  Turbo  Pascal  programming  lan- 
guage has  become  the  standard  PC  Pascal 
package,  and  SideKick  is  the  RAM-resi- 
dent  utility  of  choice  for  a number  of  PC 
users.  SuperKey  follows  this  same  theme 
of  power  and  versatility  at  a price  within 


the  means  of  any  PC  owner. 

SuperKey  ($99.95)  is  the  easiest  to  use 
of  all  of  the  packages  reviewed  here.  Bor- 
land has  provided  a pull-down  menu  sys- 
tem that  will  lead  the  neophyte  by  the  h^d 
through  most  aspects  of  the  program. 
Once  you’ve  become  proficient  at  macro 
definition,  you  can  easily  bypass  the 
menus  and  get  straight  to  work. 

Pulling  SuperKey'^  main  menu  into  the 
foreground  is  just  a matter  of  pressing  Alt-/ 
(Slash).  The  cursor  movement  keys  then 


<DIB>  3-16-87  S:36p 


These  Macros  let  you  control  Bf^SIC  uith  single  keystrokes. 
PressSQSS  Anytime  you  uant  to  see  this  help. 

Press  i^gtoclose  this  window  and  return  to  BASIC 

CLEAR  LIKE  EXCEPT  LIHEKUMBER 

JT  1 A-DRIUE  DIRECTORV 

Q 1 DELETE  BLOCK 

; 6-DRIUE  BIRECTORy 

Q \ GOTO  SENTENCE 

1 DELETE  FILE 

Q ] INSERT  LINE 

22"  LOAD  AND  RUN 

m r NEU  PROCRAN 

2 2 1 NERGE 

" 1 SAUEf RUN 

2 2 1 load  and  LIST 

2 1 IF.. THEN 

2 2 1 Rehahe  file 

JBS  AUTO  18.18 

"T  !*  exit  BASIC  AFTER  SAUIHG 

you  can  easily  add  your  own  Macros. 

or  change  these  to  suit  your  way  of 

using  BASICA. 

SuperKey  has  a full  set  of  sample  macros  for  BASIC  programmers. 
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■ KEYBOARD  MACROS 


EDITOR’S 

CHOICE 


• Metro 

• Newkev 


Pickitifi  a dear-an  winner  from  this 
field  offunciionulty  similar  products 
isn't  easy,  hut  Mclm  ami  Newkcy 
both  have  a little  sonwthing  extra  to 
reeommeml  them.  The  additional 
desktop  utilities  tluit  are  part  r^Mct- 
ro  pretty  much  obviate  the  need for 
additional  RAM-resident  progrtuns. 
This  should  help  prevent  compati- 
bility problems  with  other  applica- 
tions. and  at  it’s  really  quite  a 
btirgain.  Newkcy,  Versiond.O,  gets 
a iukI  by  virtue  of  its  extremely  low 
price  ami  .shareware  distribution 
system.  Nowhere  else  can  you  get  to 
try  a program  and  .see  if  it  meets 
your  needs  befitre  forking  over  the 
greenbacks.  With  the  new  rmtcro 
editor  in  the  latest  version.  Newkcy 
can  now  compete  head-to-heiul  with 
many  of  the  other,  more-costly  mat  - 
ro  packages. 

Those  responsible  for  nuimiging 
someone  el.se' s mieriximiputer  ac- 
tivities .should  ai. so  give  Key  works 
Advanced  careful  consideration.  Its 
powerful  programming  langmige 
opens  up  a whole  iww  array  of  uses 
for  macro  software,  such  as  custom- 
ized menu  ami  help  screens  for  vir- 
tually any  application.  The  price, 
however,  keeps  it  out  of  the  main- 
stream for  keybtutrd  macro  pack- 
ages. 


select  the  appropriate  pull-down  menu 
from  the  horizontal  selections.  A typical 
macro  definition  begins  by  pressing  Alt- 
/MB  (the  “M”  is  for  macro,  the  “B”  for 
begin).  You  have  the  option  of  entering  the 
menu  selection  keys  directly  or  by  moving 
a highlighted  bar  up  and  down  the  menu 
with  the  cursor  keys.  Next,  you  enter  the 
keystroke  you  want  to  use  to  play  back  the 
macro,  say  F8.  Enter  the  text  the  macro  is 
supposed  to  contain,  and  finish  up  with 
Alt-/ME  (for  “End”).  Now  each  time 


you  press  the  F8  key,  the  sequence  of  char- 
acters you  specified  for  it  is  transfened  to 
the  application  ninning  (or  even  to  the 
DOS  command  line).  You  can  cut  text 
from  one  application,  plant  it  in  a macro, 
and  recall  it  for  insertion  into  another  pro- 
gram. 

If  the  macro  you've  just  spent  some 
time  on  has  any  value,  you’ll  want  to  save 
it  in  a macro  disk  file,  because  until  you 
do,  it's  Just  a temporary  resident  in  the  sys- 
tem’s RAM — when  the  power  goes  away, 
so  does  the  macro.  Press  Alt-/MS,  enter  a 
filename,  and  your  efforts  will  not  have 
been  transient.  Once  you’ve  mastered 
macro  definitions,  you  may  want  to  bypass 
the  pull-down  menus  and  enter  the  com- 
mands directly  into  the  computer’s  memo- 
ly.  One  real  disadvantage  of  this  direct- 
driven  mode  is  that  the  commands  lose 
their  adherence  to  mnemonics.  Beginning 
macro  recording,  for  instance,  becomes 
AII-<Equals  sign>,  the  end  Alt-<Hy- 
phen> . But  if  you  get  confused  along  the 
way,  help  is  as  close  as  the  FI  key. 

If  you’ve  developed  .some  substantial 
macros,  you  won’t  want  to  go  through  the 
entire  sequence  again  just  to  make  a simple 
change.  Borland  has  provided  a macro  edi- 
tor, which,  while  not  very  extensive,  will 
get  the  job  done.  About  all  it  does  is  move 
you  around  through  the  macro  with  the 
cursor  keys  and  toggle  between  insert  and 
overstrike  modes.  The  macro  you  will  be 
able  to  edit  is  limited  to  what  will  fit  on- 
screen. For  anything  longer,  you’ll  have  to 
supply  your  own  text  editor.  Both  Word- 
Star and  SideKick's  Notepad  proved  effec- 
tive for  this  purpose. 

FOR  DVORAK  DISCIPLES  If  you’re 
one  of  the  three-or-so  people  in  the  world 
who  are  fascinated  with  the  Dvorak  key- 
board layout,  SuperKey’s  Layout  editor 
will  brighten  your  day.  You  can  use  it  to 
reconfigure  the  entire  keyboard  layout  to 
your  liking.  A sample  file  for  a Dvorak 
keyboard  is  contain^  on  the  disk.  To  help 
start  you  in  the  tight  direction,  Borland  has 
included  a number  of  sample  macros  for 
popular  software  packages,  including 
WordStar,  1-2-3,  SuperCalcJ,  WordPer- 
fect, and  even  DOS.  These  make  a nice 
starting  point,  and  you’re  free  to  edit  them 
to  suit  your  needs. 

Data  security  is  another  feature  touted 


by  the  SuperKey  manual.  Two  data  en- 
cryption schemes  ate  implemented,  one  of 
Borland’s  own  design,  the  second  con- 
forming to  the  Data  Encryption  Standard 
(DES)  established  by  the  National  Bureau 
of  Standards.  While  the  DES  method  may 
be  more  secure,  the  algorithm  is  considera- 
bly slower.  After  a file  has  been  encrypted 
with  a u.ser-defmed  password,  it  will  ap- 
pear as  a garbled  mess  if  someone  attempts 
to  display  it.  Use  this  feature  with  a great 
deal  of  care,  however,  because  it’s  easy  to 
turn  a useful  file  into  rubbish  by  entering 
the  wrong  password  or  by  trying  to  decrypt 
a file  that  wasn’t  encrypted  to  begin  with. 
Should  you  decide  to  use  file  encryption, 
be  sure  to  back  up  your  files. 

■ SuperKey' %lj3iyovX 
editor  can  reconfigure  the 
entire  keyboard  layout  to 
your  liking. 

Password  protection  can  also  be  put 
into  macro  definitions  and  loaded  from  the 
AUTOEXEC.BAT  file  to  lock  up  the  key- 
board and  screen,  preventing  unauthorized 
use.  Getting  around  the  security  in  this 
case  is  as  simple  as  booting  the  computer 
from  the  floppy  disk  drive. 

The  paperteck  manual  supplied  with 
SuperKey  will  delight  beginners  but  might 
prove  a bit  frustrating  for  experienced  us- 
ers. It’s  well  written  and  thorough — per- 
haps too  thorough;  everything  is  explained 
by  showing  the  complete  sequence  of  key- 
strokes required  to  accomplish  a given 
task.  Those  keycap  symbols  get  tedious  af- 
ter a while. 

SuperKey  certainly  earns  kudos  for  ease 
of  use,  but  it  just  doesn’t  have  as  much  to 
offer  as  some  of  its  competitors.  Perhaps 
Borland  should  consider  bundling  it  with 
SideKick,  a combination  that  could  pro- 
vide all  the  RAM-resident  utilities  you’re 
likely  to  need.  12$ 


Frank  Bican  is  a departmental  computer 
resources  supervisor  at  a Cleveland  medi- 
cal center. 
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■ UTILITIES*  WALTROWINSKY 


In  the  search  for  the  perfect  macro 
utility,  DOS  shells  can  be  a good 
alternative  to  packages  whose  sole 
purpose  is  to  allow  you  to  assign 
multiple  keystrokes  to  a single 
key.  DOS  shells  can  do  those 
packages  one  better  by  coming  with  func- 
tions already  assigned  to  keys,  while  still 
allowing  you  to  create  custom  macros 
where  you  need  them. 

The  typical  DOS  shell  is  a software 
package  that  surrounds  DOS  and  allows 
you  to  perform  most  common  DOS  func- 
tions with  a single  keystroke.  You  can  de- 
lete files  and  directories,  copy,  move,  and 
back  up  files,  rename  files  and  sometimes 
directories,  move  between  directories,  and 
more. 

DOS  shells  come  in  two  varieties  that 
directly  affect  how  good  they’ll  be  at  pro- 
viding you  with  macro  ability:  memory 
resident  and  nonresident.  Memory-resi- 
dent shells  ate  usually  loaded  into  your 
RAM  as  soon  as  you  boot  up  your  system. 
Like  SideKick  and  other  RAM-resident 
programs,  these  shells  ate  available  in- 


HAVING 

IT  ALL- 


Shopping  for  a DOS 
shell?  Double 
your  pleasure  by 
choosing  one 
with  macro  junctions. 


DOS 

SHELLS 

WITH 

MACROS 


stantly  whenever  you  press  a combination 
of  keys. 

Nonresident  shells  operate  as  regular 
.COM  programs.  You  have  to  activate 
them  by  typing  in  a command,  and  when 
you  quit  them,  they  free  up  the  memory 
they  occupied.  As  DOS  shells,  the  func- 
tional differences  between  memory-resi- 
dent and  nonresident  packages  is  minor. 
As  sources  of  macro  capability,  however, 
RAM-resident  shells  have  the  advantage. 
With  a resident  shell,  both  the  shell's  DOS 
commands  and  your  custom-built  macros 
can  be  available  whether  or  not  the  shell  is 
active.  They  can  also  be  available  inside 
applications,  which  is  probably  one  of  the 
key  reasons  you  want  macros  in  the  first 
place. 

With  nonresident  shells,  neither  the 
shell’s  DOS  functions  nor  any  other  mac- 
ros tend  to  be  available  when  an  applica- 
tion is  tunning  or  after  you’ve  quit  the 
shell. 

DOS  shells  should  be  evaluated  differ- 
ently from  macro  packages.  Their  primary 
purpose  is  to  make  DOS  easier  to  use. 
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■ DOS  SHELLS  WITH  MACROS 


DOS  Shell  Programs:  Summary  of  Features 

(Products  bsled  in  ascending  price  order) 


Known 


List 

price 

RAM 

require- 

ments 

Maximum 

macro 

length 

Macro 

editor 

Memory  DOS 
resident  (unctions 

Keystroke  On-line 
recording  help 

Extended 

keyboard 

butter 

Cut-and- 

paste 

capability 

Printer 

com- 

mands 

Pass- 
word data 
encryption 

incom- 

patibili- 

ties 

Still  River  Shell 

Bill  White 

$39-00 

128K 

Unlimited 

O 

• • 

o 

• 

o 

O 

o 

O 

None 

Direc-Tree  Plus 

Micro-Z  Co. 

$49  50 

64K 

550 

characters 

• 

O • 

o 

• 

O 

• 

• 

• 

None 

ALPS  Hip-Pocket 
Helpers  Plus 

ALPS 

$59.00 

64K 

115 

characters 

o 

O • 

o 

o 

O 

• 

• 

o 

None 

Hot 

Executive 

Systems  Inc. 

$75.00 

256K 

128 

characters 

• 

• • 

o 

».  - 

o 

• 

O 

• 

None 

OOS2ool8 

Computer  Publishing 
Resources 

$99  00 

128K 

1.700 

characters 

• 

o • 

• 

o 

• 

o 

O 

• 

None 

ji “I —IndicaWs  Editor  s Choice  •— Vcs  O— No 


They’ve  already  assigned  a lot  of  functions 
to  keys,  so  the  number  of  keys  available  to 
you  is  likely  to  be  limited.  They  may  get 
around  the  limitation  by  stacking  the  mac- 
ro ability  in  a separate  menu.  That  allows 
them  to  override  key  assignments  and 
make  those  keys  available  for  other  uses. 

DOS  shells  are  not  likely  to  provide  the 
full  range  of  facilities  that  a regular  macro 
package  should  have.  You  won’t  have  any 
difficulty  finding  some  extras,  such  as  se- 
curity programs  or  notepads,  but  you  will 
have  difficulty  finding  automatic  key- 
stroke recording  and  the  ability  to  enlarge 
the  keyboard  buffer.  The  macros  you  can 
create  with  the  shells  will  likely  be  shorter 
than  what  you  might  be  able  to  produce 
with  a regular  macro  package.  That  can  be 
offset  by  what  you  can  pack  into  the  space 
you’re  allowed.  Some  shells  let  you  in- 
clude the  shell’s  own  commands  in  a mac- 
ro siring.  That  means  you  can  cut  the  num- 
ber of  characters  it  takes  to  change 
directories  or  specify  files  or  programs. 

Despite  their  limitations,  DOS  shells 
can  be  a good  choice  as  a source  for  macro 
capabilities.  After  all,  they  start  you  out 
with  a number  of  macros  you  probably 
wouldn’t  get  around  to  creating  for  your- 


self. Five  DOS  shells  that  include  macro 
capabilities  are  Direc-Tree  Plus  from  Mi- 
cro-Z  Co. , DOSIools  from  Computer 
Publishing  Resources,  ALPS  Hip-Pocket 
Helpers  Plus  from  ALPS,  Hot  ftom  Exec- 
utive Systems,  and  Bil^White’s  Still  River 
Shell.  Reviews  of  these  products  follow. 
For  a full  survey  of  DOS  shells — with  and 
without  macro  functions — see  “DOS 
Shells  Get  Smarter,”  PC  Magazine,  Vol- 
ume 6 Number  4. 


ALPS  Hip-Pocket 
Helpers  Plus 

If  you  think  you  don’t  need — or  maybe 
don’t  have  room  for — a memory-resident 
DOS  shell  but  still  want  to  have  some  of 
the  same  functions  available,  ALPS  Hip- 
Pocket  Helpers  Plus,  from  ALPS,  could 
be  just  what  you’re  looking  for. 

At  $59,  ALPS  Hip-Pocket  Helpers  Plus 
is  a collection  of  43  independent  DOS  pro- 
grams. You  can  pick  and  choose  anrong 
them,  installing  only  the  ones  you  think  are 
particularly  useful.  The  package  includes 
text  filters;  programs  to  mn  batch,  sort,  de- 


lete, and  copy  operations;  and  a versatile 
keyboard  macro  facility.  'The  selection  is 
not  as  broad  as  what’s  included  in  DOS- 
2ools:  there  are  no  security  or  encryption 
programs.  Instead,  ALPS  Hip-Pocket 
Helpers  Plus  focuses  on  file-handling  utili- 
ties. 

But,  as  a group,  the  programs  supply 
most  of  the  DOS  enhancements  and  capa- 
bilities found  in  a good  DOS  shell. 

The  manual  is  sparse  but  for  the  most 
part  clear.  A couple  of  pages  describing 
general  command  parameters  are  followed 
by  a list  explaining  what  each  of  the  pro- 
grams is  meant  to  do.  Descriptions  are  lim- 
ited to  about  two  sentences  each.  Depend- 
ing on  your  level  of  sophistication,  that 
may  be  all  you  need.  Novices  and  casual 
users  can  expect  a little  trouble  understand- 
ing how  to  use  a few  programs,  but  most 
are  self-explanatory.  The  best  bet  is  to  hone 
your  working  knowledge  of  DOS  if  you 
want  to  get  the  most  out  of  these  utilities. 

If  you  happen  to  get  stuck,  there’s  on- 
line help  available  for  each  program  in  the 
ALPS  collection.  The  explanations  are 
short:  they  consist  of  a description  of  what 
the  program  is  supposed  to  do,  along  with 
some  examples. 
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ALPS  Hip- Pocket  Helpers  Plus  is  a ciflieciton  cf  43  independent  DOS  utilities  that  you  can  mix  and 
match  on  your  system.  Besides  a macro-writing  program,  there  are  text  filters  and  programs  to  run 
batch  sort,  delete,  and  copy  operations. 


Using  kb  Four  programs — among 
them  KB,  the  keyboard  macro  facility,  and 
PSETUP,  an  initialization  program  for  Ep- 
son-compatible printers — are  explained  in 
depth  in  the  manual.  Curiously,  KB 
doesn’t  have  any  on-line  help  available. 
You're  just  going  to  have  to  keep  rereading 
the  five  pages  explaining  the  utility  until 
you  understand  it.  All  the  information  you 
will  need  is  there. 

The  macro  facility  is  what  makes  this 
package.  KB  allows  you  to  assign  strings 
of  commands  to  the  htll  range  of  keys,  in- 
cluding alternate  and  control  combina- 
tions. The  manual  lists  formats  for  identi- 
fying the  keys  you're  assigning  and  a 
different  way  to  identify  the  same  keys 
within  the  text  of  your  macro.  For  exam- 
ple, the  Alt-A  combination  is  assigned  as 
ALTA  and  is  simply  “pressied"  in  a macro 
string  as  \A. 

You  also  need  to  be  aware  of  other  spe- 
cial usages,  among  them  the  need  to  sub- 
stitute \\  for  \ when  you  want  to  change  di- 
rectories. 

Assigning  a key  is  simple.  Just  enter 
“kb”  followed  by  the  correct  format  for 
the  key  you  want  to  assign  and  the  macro 


text  string,  then  press  Enter.  With  that  for- 
mat, it’s  easy  to  include  the  key  definitions 
in  your  AUTOEXEC.BAT  file,  .so  the  as- 
signments are  made  every  time  you  boot 
up  your  system. 

KB  is  the  least  finicky  of  all  the  macro 
facilities  reviewed.  The  key  a.ssignments 
were  accepted  by  WordStar  and  Lotus’s 
1-2-3,  although  not  as  commands.  In  those 
cases,  all  KB  could  do  was  import  text 
strings  into  the  applications.  The  strings 
were  short.  With  the  facilities  available  as 
part  of  ALPS  Hip-Pocket  Helpers  Plus, 
the  longest  string  that  could  be  created  was 
about  1 15  characters  long.  That  goes  for 
command  strings  as  well.  My  accounting 
package,  as  well  as  SideKick  and  my  on- 
line thesaurus,  did  accept  command  input 
using  the  assigned  keys. 

You’ll  still  have  to  be  careful  not  to 
conflict  with  your  memory-resident  pro- 
grams. Both  SideKick  and  the  thesaurus 
overrode  KB  key  assignments  when  both 
tried  to  use  the  sartK  keys. 

KB’s  utility  increases  when  you  com- 
bine it  with  the  rest  of  the  programs  includ- 
ed in  ALPS  Hip-Pocket  Helpers  Plus.  It 
was  no  big  deal  to  assign  function  keys  to 


the  appropriate  programs  to  produce  the 
equivalent  of  a basic  nonresident  DOS 
shell.  An  additional  combination  that  has  a 
lot  of  potential  as  sort  of  a super  macro 
consists  of  using  KB  to  run  the  EXECUTE 
program. 

EXECUTE  is  used  with  other  ALPS 
Hip-Pocket  Helpers  Plus  programs  to  run 
each  line  in  a text  file  as  a DOS  command. 
The  instruclioas  to  this  command  could  be 
improved.  As  they  stand,  they  limit  its  use 
to  sophisticated  users  who  are  experienced 
enough  to  fill  in  the  blanks  and  experiment 
with  the  program  until  they  get  it  right.  The 
rest  of  us  can  expect  to  struggle  with  it  for  a 
while  until  we  get  it  right.  The  struggle 
looks  like  it  would  be  worth  it. 

Despite  its  versatility,  three  major 
omissions  were  made  when  this  package 
was  put  together.  It  doesn’t  include  a key- 
stroke saver,  and  it  could  use  a feature  that 
increases  the  number  of  characters  you  can 
include  in  a macro.  It  also  doesn’t  have  any 
facility  to  show  you  the  keys  you’ve  al- 
ready assigned  and  the  text  you  assigned  to 
them.  You’ll  have  to  keep  that  information 
in  a manual  log. 

You  can  live  without  those  features,  but 
if  the  whole  idea  of  getting  the  package  is 
making  your  system  more  convenient  to 
u.se,  why  should  you'.’ 

Those  ate  the  only  significant  flaws. 
ALPS  Hip-Pocket  Helpers  Plus  could  ben- 
efit from  some  of  the  other  macro  package 
and  DOS  shell  add-ons,  like  a file  edit- 
or/notepad and  some  sort  of  security  utili- 
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ty,  but  it  gets  along  fine  without  them. 

At  $59.95,  this  is  a great,  versatile  col- 
lection of  file-housekeeping  utilities  and 
macro  capabilities.  Use  it  to  substitute  for 
either  a resident  macro  package  or  a DOS 
shell,  or  try  it  as  a complement  to  a stan- 
dard DOS  shell  that  doesn't  include  a mac- 
ro function. 


Direc-Tree  Plus 

Direc-Tree  Plus,  from  Micro-Z  Co.,  has 
just  about  everything  a DOS  shell  should 
have.  This  package  gives  you  a lot  of  fea- 
tures for  $49.50.  Add  the  fact  that  Direc- 
Tree  Plus  is  easy  to  use,  and  there’s  no 
question  that  Micro-Z  has  a winner  here. 

Easy,  in  this  case,  starts  with  installa- 
tion. The  whole  procedure  takes  about  10 
minutes,  including  reading  the  relevant 
parts  of  the  manual.  All  you  have  to  do  is 
copy  the  program  files  to  your  disk  and 
then  answer  some  yes/no  questions  about 
your  system.  The  program  does  the  rest. 
Included  in  those  installation  questions  is  a 
handy  feature  that  allows  you  to  choose 
how  much  RAM  the  shell  will  use  when 
it’s  tunning.  You  get  to  choose  between  a 
“normal”  mode  of  50K  bytes  and  a “mi- 
ser” mode  of  27K  bytes.  If  you  have  only 
a small  amount  of  memory  on  your  sys- 
tem, or  if  you  routinely  run  applications 
that  hog  most  of  it,  that  choice  could  mean 
the  difference  between  using  the  shell  and 
not  using  it. 

If  your  needs  change  later  on,  all  you 
have  to  do  is  rerun  the  installation  program 
and  change  modes.  It  takes  about  a min- 
ute. The  only  noticeable  difference  be- 
tween the  two  modes  is  that  the  normal 
mode  responds  slightly  faster  when  you 
ask  for  on-line  help  and  similar  features. 
You  won’t  notice  any  difference  when  you 
operate  the  shell  itself. 

You  also  have  a choice  of  file  editors. 
You  can  set  up  the  package  to  use  your 
own  word  processor,  if  it’s  able  to  recog- 
nize paths,  or  you  can  use  the  shell’s  own 
full-screen  editor,  a WordStar  act-alike. 
Either  way,  you  get  single  key-press  ac- 
cess to  an  editor. 

Direc-Tree  Plus  is  activated  by  typing 
in  DTREE  at  the  DOS  prompt.  You  can, 
of  course,  add  that  command  to  your 
AUTOEXEC.BAT  file  if  you  want  Direc- 


The  macro  creation  screen  in  Direc-Tree  Plus  provides  a full  listing  of  all  the  macro-programming 
commands.  The  list  remains  on  the  screen  as  you  write  macros  in  the  space  above.  Macros  can  he 
written  to  move  around  directories,  change  drives,  and  run  programs. 


Tree  Plus  to  come  up  automatically  every 
time  you  turn  on  your  PC.  The  reason  you 
have  to  enter  the  command  is  that  this  shell 
is  not  memory  resident.  It  operates  just  like 
any  other  shell,  and  RAM  is  available  for 
other  applications.  Micro-Z  took  this  ap- 
proach in  order  to  make  its  DOS  shell  prac- 
tical on  smaller  systems  and  to  avoid  com- 
patibility problems  with  other  memory- 
resident  packages. 

Some  RAM-resident  programs  could 
still  conflict  with  Direc-Tree  Plus.  My  on- 
line thesaurus,  for  example,  .shared  the 
Alt-FlO  combination  with  the  shell.  In- 
stead of  executing  the  Direc-Tree  com- 
mand when  those  keys  were  pressed,  my 
system  would  get  the  thesaurus.  The  prob- 
lem was  easily  solved  by  reassigning  the 
thesaurus  function  to  other  keys.  (You 
can’t  reassign  Direc-Tree  Plus  keys. ) 

Sometimes  Direc-Tree  Plus's  nonresi- 
dent operation  can  actually  be  an  advan- 
tage. If  you  spend  most  of  your  time  work- 
ing with  only  one  application,  you  may 
want  the  shell  only  when  you’re  going  to 
do  some  intense  housekeeping  on  your 
hard  disk.  You  have  the  ability  to  bring  up 
the  shell  only  when  you  want  it,  and  it’s 


not  sitting  idle,  wasting  RAM. 

The  bad  side  of  nut  being  resident  in 
RAM  is  that  none  of  Direc-Tree  Plus's 
features  are  available  instantly,  at  the 
touch  of  a function  key,  unless  you’ve  acti- 
vated the  program  already.  Nor  are  any  of 
the  features  available  from  within  an  appli- 
cation. That  may  not  be  important  to  you. 


iH 
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Ever  want  to  blow  up 
your  computer  screen? 


Now  you  can  with  Data  Display? 

Your  train- 
ing and 
group 
presen- 
tations 
W will 

never  be  the  same.  Simply  place 
Data  Display  on  any  transmissive 
overhead  projector,  connect  it  to 
your  computer’s  video  port  and 
turn  it  on. 

Data  Display  projects  crisp, 
larger  than  life,  computer-gener- 
ated inures  that  allow  for  real-time 
manipulation  of  data — even  in 
ordinary  room  lighting.  And  our 
true  aspect  ratio  maintains  the 
exact  proportions  as  your  monitor, 
so  your  pie  chart  doesn’t  turn  into 
an  egg  chart. 

We  get  along  with  everyone. 
Because  Data  Display  has  built-in 
RGB  and  composite  video  ports 
(no  adapter  required!),  it  gets  along 


with  IBM’s  and  compatibles,  Apple 
n’s  and  any  softw^are  they  run.  We 
also  give  you  our  own  Presenta- 
tion Partner™  software  to  help  you 
create  dynamic  presentations  on 
IBM  and  compatibles.  And  at  just  5 
pounds  you  can  take  it  everywhere. 


The  competition  is  heating  up. 

Heat  from  overhead  projectors  can 
cause  “dark  spots”  on  other  projec- 
tion panels  and  ruin  display  irm^. 
But  cool-running  Data  Display  uses 
a highly  efficient  Cm  and  air  flow 
system  to  guarantee  consistent 
screen  quality. 


Place  your  chips  on  us. 

Our  state-of-the-art  “chip  on  glass” 
technology  actually  bonds  elec- 
trical circuitry  to  the  Supertwist 
LCD  panel  for  strength  and  reliabil- 
ity .. . replacing  fragile,  outdated 
printed  circuit  boards.  That’s  why 
we  give  a full  one  year  warranty 
and  not  the  90  day  warranty  you’ll 
find  elsewhere. 

It’s  an  open/shut  case. 

For  its  features.  Data  Display  is  the 
best  value  available.  And  when  you 
purchase  before  September  1, 1987, 
you  will  receive  a fiee  carrying 
case  valued  at  $69.95. 

Data  Display  is  available  at  com- 
puter stores  everywhere.  For  the 
dealer  located  nearest  you  call . . . 
1-800-582-2580.  Within  CaUfornia, 
call  1-800-582-0852.  Ask  for 
Ext.  600. 
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but  with  DOS  shells  you  don’t  know  what  I Tree  commands  as  well  as  from  DOS  and 


abilities  like  that  are  worth  to  you  until  you 
try  them  out. 

TWO-PART  MENU  With  Direc-Tree 
Plus,  everything  on  your  disk  and  in  the 
shell  is  available  through  a two-part  menu. 
The  upper  part  displays  a map  of  your  disk 
directory  tree.  The  lower  part  is  a three- 
level  command  menu  that  shows  the  ac- 
tions assigned  to  single  keys  fust,  it  then 
will  pop  up  with  separate  menus  for  Ctrl- 
and  Alt-key  combinations. 

From  the  main  menu  you  can  perform  a 
lot  of  basic  DOS  functions,  including  list- 
ing the  files  in  a directory;  copying,  re- 
naming, or  deleting  files;  and  miming  pro- 
grams and  applications.  All  you  have  to  do 
is  press  the  right  function  key,  highlight 
the  file  on  the  list  that  pops  up,  and  some- 
times supply  extra  information  like  the 
new  filename  or  the  destination  drive.  It 
beats  typing  out  cumbersome  DOS  com- 
mands. 

You  can  even  perform  functions  like 
copying  or  deleting  files  into  batch  jobs  by 
marking  the  files  so  that  Direc-Tree  Plus 
knows  which  ones  to  act  on. 

The  shell's  pamphlet-sized  manual 
does  a great  job  of  leading  you  through  the 
details.  It’s  concise  and  readable.  Follow 
the  manual,  and  in  IS  minutes  you’ll  know 
the  basics  of  operating  Direc-Tree  Pius. 
Add  45  minutes,  and  you’ll  have  it  all 
down.  But  don’t  expect  a lot  of  examples. 
The  folks  at  Micro-Z  think  you’re  intelli- 
gent enough  to  see  the  obvious  and  make 
the  correct  assumptions.  To  get  the  most 
out  of  this  package,  you’ll  to  have  to  ex- 
periment with  combining  tbe  features 
yourself. 

Each  function  is  backed  up  with  clear 
prompts  where  they’re  needed,  and  exten- 
sive on-line  help  is  only  a keystroke  away. 
The  help  screens  tell  you  everything  you 
need  to  know,  and  each  one  displays  the 
page  number  in  the  manual  where  you  can 
get  more  information. 

MACRO  FACnJTV  Direct-Tree  Plus's 
macro  facility  is  a fooler.  You’re  allowed 
to  set  up  only  ten  macros,  which  are  acti- 
vated by  the  Alt  key  and  one  of  the  number 
keys  along  the  top  of  the  keyboard.  Each 
macro  can  be  550  characters  long;  the 
macros  can  be  constructed  from  Direc- 


applications  commands. 

As  expressed  in  a macro,  a Direc-Tree 
Plus  command  takes  up  a maximum  of 
four  characters.  By  including  the  symbols 
for  the  correct  function  key,  you  can  in- 
clude any  action  listed  on  the  command 
menu  in  a macro.  You  can  move  around 
your  directory , change  drives,  and  run  pro- 
grams. 

The  manual’s  instructions  for  creating  a 
macro  are  a little  obscure.  If  your  experi- 
ence with  macros  is  limited,  you  won’t  get 
any  basic  instruction  here.  Even  experi- 

■ Direc-Tree  Plus's 
security  package  allows 
you  to  password-protect 
files  and  directories  indi- 
vidually and  in  groups. 

enced  macro  builders  are  likely  to  have 
trouble,  since  tbe  Direc-Tree  Plus  com- 
mand characters  are  not  well  explained. 
The  only  complete  listing  is  found  on  the 
macro  creation  screen,  but  no  additional 
explanation  or  suggestions  are  available. 
Plan  on  doing  some  trial-and-error  experi- 
menting. 

The  macro  creation  screen  itself  is  self- 
explanatory.  You  won’t  have  any  difficul- 
ty using  it. 

With  a little  imagination  and  a creative 
combination  of  commands,  it’s  possible  to 
cover  a good  chunk  of  your  macro  needs 
with  Direc-Tree  Plus's  macro  facil- 
ity— assuming  that  ten  macros  beyond 
what’s  already  built  into  the  DOS  shell  are 
enough  for  you. 

This  shell  gives  you  two  additional 
macro-like  facilities.  The  flrst  is  the  ability 
to  create  a one-shot  autopath  string  in  the 
Run  Program  command.  If,  for  example, 
BASIC  is  in  one  directory  and  the  BASIC 
program  you  want  to  run  is  in  another,  you 
can  string  them  together  automatically  to 
tun  the  program.  All  it  takes  is  highlight- 
ing the  files  and  pressing  Enter.  The  shell 
fills  in  the  path  instructions. 


The  second  facility  is  a blank,  five-page 
pop-up  menu.  Each  page  holds  20  entries, 
so  you  can  list  a total  of  100  programs  and 
macros.  To  run  either,  all  you  do  is  bring 
up  the  correct  page  and  press  the  letter  cor- 
responding  to  the  macro  or  program. 
Direc-Tree  Plus  automatically  supplies  the 
path  to  the  programs. 

Direc-Tree  Plus  includes  a security 
package,  a notepad,  and  a mouse  option. 
The  security  package  allows  you  to  pass- 
word-protect both  files  and  directories  in- 
dividually and  in  groups.  You  can  even  in- 
stall levels  of  protection.  For  instance,  one 
password  could  allow  access  to  a set  of  di- 
rectories, another  just  to  a subset  of  those 
directories. 

The  notepad  is  a ffee-form  database. 
You  can  use  it  to  pin  explanatory  notes  to 
your  files  and  store  addresses  and  phone 
numbers.  You  can  use  an  additional  pro- 
gram to  translate  the  notepad’s  file  so  that 
it  can  be  used  by  SideKick  and  other  appli- 
cations. 

For  mouse  addicts,  Direc-Tree  Plus  in- 
cludes everything  you  need  to  redefine 
screens  and  to  configure  the  shell  for  your 
mouse.  The  mouse  file  includes  source 
code. 

As  a DOS  shell,  Direc-Tree  Plus  gives 
you  an  awfiil  lot  for  your  money.  It  in- 
cludes most  of  the  features  that  should  be 
mandatory  in  a shell,  and  it’s  incredibly 
easy  to  set  up  and  use.  iLs  only  real  failing 
is  that  it’s  not  memory  resident.  That 
means  that  once  you’ve  activated  a pro- 
gram or  application,  you  can’t  get  at  any  of 
Direc-Tree  Plus's  functions  until  you 
leave  it.  Whether  or  not  that’s  a disadvan- 
tage is  a matter  of  personal  taste. 

As  a macro  package,  Direc-Tree  has  a 
lot  of  disadvantages.  To  begin  with,  if 
you’re  at  all  serious,  ten  macros  are  not 
likely  to  be  enough.  The  program  is  also 
missing  some  important  macro  facilities, 
most  notably  keystroke  recording  and  the 
ability  to  increase  the  keyboard  buffer  size. 

But  the  program’s  fatal  omission  is  that 
the  macros  are  not  available  outside  of  the 
shell.  Quit  the  shell,  and  you’re  back  to 
keying  in  all  the  commands.  For  that  mat- 
ter, none  of  the  macros  are  available  once 
you’re  in  an  application,  which  is  where 
macros  are  going  to  do  the  most  good.  If 
you  want  to  have  that  ability  with  this  pro- 
gram, you’ll  have  to  purchase  a memory- 
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resident  macro  package  and  nin  it  along 
with  your  applications. 

If  your  macro  needs  are  restricted  to  is- 
suing common  IX)S  commands — zipping 
around  your  directories  to  locate  files  or  to 
mn  programs — and  if  you  have  only  a lim- 
ited need  for  custom-built  complex  mac- 
ros, Direc-Tree  Plus  could  be  for  you.  The 
program  does  an  excellent  job  of  providing 
these  capabilities. 


DOS2ools 

DOS2ools,  from  Computer  Publishing  Re- 
sources, is  not  really  a DOS  shell — it’s  a 
$99  package  of  DOS  utility  programs  that 
cover  a lot  of  territory.  By  using  the  pro- 
grams that  come  in  the  package  you  can  do 
everything  from  reclaiming  wasted  hard 
disk  space  to  setting  up  macros  and  assign- 
ing function  keys  to  encrypting  files  you 
want  to  keep  secure. 

Each  utility  in  DOS2ools  is  a separate 
program  that  can  be  installed  and  run  by  it- 
self. If  you  want  to  use  the  whole  package, 
you  can  install  it  in  a toolbox  format  that 
gives  you  access  to  the  individual  pro- 
grams through  a multilevel  menu.  It's  up 
to  you  to  decide  which  of  the  package's  fa- 
cilities you  want  to  take  advantage  of. 

If  you  install  the  toolbox,  DOSZools 
does  the  work  for  you  with  a foolproof  IN- 
STALL program  that  copies  the  programs 
to  disk  and  also  modifies  your  CON- 
FIG.SYS file.  Either  way,  the  manual  sup- 
plies all  the  information  you  need  to  evalu- 
ate the  packages  and  make  the  installation. 


FACT 


FILE 


DOS2001S 


DOS2oaIs,  Version  2.2 
Computer  Publishing 
Resources 

88.S.S  Atlanui Si..  #298 
Huntinglon  Beach.  CA 


— -■=^ 92646 

(714)662-25.15 
List  Price:  $99 

Kequires:  1 28K  R AM . DOS  2.0  or  later. 

In  Short:  A high-i)ua)ity  package  of  utilities. 
The  way  to  go  if  a DOS  shell  .seems  like  uxi 
much.  The  six  related  macro  programs  will 
easily  cover  your  needs.  Not  copy  protected. 
QHCU:  677  on  nCACJEH  St-HVICE  CARO 


With  DOS2ools,  you  can  choose  the  utilities  you  want  to  install.  The  selection  includes  four  macro 
programs:  KEYASIGN.  SHOWK.  TYPEAHED,  andTYPEAHE2.  The  first  two  are  keyboard 
assignment  programs,  while  the  TYPEAHED  programs  extend  the  keyboard  buffer  to  make  macro 
writing  easier. 


Well  written  and  easy  to  follow,  it  covers 
each  program  separately  and  in  depth. 

If  you  want  to  take  advantage  of  the 
keyboard  macro  program,  you’ll  also  have 
to  modify  your  PC-DOS  ANSl.SYS  file. 
The  IBM  version  allows  only  200  charac- 
ters to  be  stored  as  keyboard  macros.  The 
modified  version  allows  1,700.  If  you’re 
using  MS-DOS,  you  won’t  have  to  make 
^ any  modifications.  Making  the  ANSl.SYS 
modification  can  mess  up  your  system,  so 
it’s  important  to  be  careful . 

The  macro  capabilities  in  DOSZools  al- 
low you  to  do  more  macro  building  than  do 
I most  DOS  shells.  A fairly  complete  macro 
facility  can  be  assembled  from  six  separate 
programs:  KEYASIGN,  FLEXIKEY, 
DO,  TYPEAHED,  TYPEAHE2,  and 
SHOWK. 

None  of  the.se  programs  are  memory 
resident.  Each  has  to  be  activated  separate- 
ly by  typing  in  the  program  name  at  the 
DOS  prompt  and  pressing  Enter.  But  once 
KEYASIGN.  FLEXIKEY,  TYPEAHED, 
and  TYPEAHE2  are  activated,  the  key  as- 
signments and  keyboard  buffer  size  you 
choose  remain  in  force  until  you  cancel 


them  or  reboot  your  system.  As  with  any 
nonresident  utility,  none  of  these  programs 
are  available  from  within  other  applica- 
tions. 

KEYASIGN  is  the  primary  DOSZools 
macro  program.  This  is  the  one  you  use  to 
create  your  command  strings  and  to  make 
your  permanent  key  assignments.  It  allows 
you  to  assign  macros  to  up  to  80  different 
keys. 

Creating  a macro  is  fairly  straightfor- 
ward. Enter  KEYASIGN  at  the  DOS 
prompt,  and  you’re  given  a choice  of  creat- 
ing a new  key  assignment  or  editing  a prior 
list  of  assignments.  If  you  choose  to  make 
new  assignments,  an  assignment  screen 
appears,  listing  the  key  combinations  you 
can  use  and  illustrating  the  correct  formats 
to  designate  the  Alt,  Ctrl,  and  other  keys. 

The  manual  is  clear  on  what  steps  to 
follow  to  create  the  macro,  but  it  assumes 
you’ll  know  what  the  correct  command 
formats  are.  If  you’re  new  to  macros,  ex- 
pect to  be  confused. 

Begin  by  keying  in  the  key  combination 
you  want  assigned.  The  program  will  dis- 
play it  on  the  screen  and  wait  for  you  to  en- 
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ter  the  command  string.  If  you  want,  you 
can  supply  that  by  dumping  out  the  key- 
strxtkes  saved  by  TYP^HE2.  You  can 
continue  making  key  assignments  one  af- 
ter the  other  until  you’re  finished. 

You  then  have  to  save  the  assignments 
and  assign  a filename  to  the  file.  That’s 
followed  by  saving  a copy  of  the  file  as  an 
edit  file.  The  edit  file  is  the  one  you’ll  use 
to  make  changes  or  deletions. 

Finally,  you  have  to  write  the  active  file 
to  ANSI. SYS  by  returning  to  the  DOS 
prompt  and  typing  COPY  filename  CON. 


■ D6>52oo/j’ could  be  a 
great  way  to  go  if  you 
don’t  want  to  spend  RAM 
on  a memory-resident 
macro  package. 


Your  macro  assignments  will  be  available 
as  long  as  your  PC  is  on. 

The  DOS2ooh  manual  claims  that  the 
macros  should  work  with  DOS,  most  IBM 
applications,  and  other  programs.  I wasn’t 
able  to  get  any  response  with  WordStar, 
1-2-3,  or  my  accounting  package.  You’ll 
have  to  experiment  with  your  applications 
to  see  which  ones  will  accept  the  macros. 
It’s  also  a good  idea  to  avoid  possible  con- 
flicts by  not  using  the  same  key  assign- 
ments as  the  ones  your  memory-resident 
programs  use. 

ASSIGNING  DEFAULTS  You  can  as- 
sign a set  of  default  keys  and  macros,  al- 
ready set  up  in  a file  called  KEY.ANS, 
The  file  contains  miscellaneous  DOS  and 
other  commands  that  may  or  may  not  be  of 
use  to  you.  Add  the  path  and  KEY.ANS 
filename  to  your  AUTOEXEC.BAT  file 
to  make  those  macros  automatically  active 
when  you  boot  up.  You  can  use  the  same 
technique  to  make  any  of  your  own  macro 
files  automatically  active.  Otherwise 
you’ll  have  to  write  them  to  ANSI. SYS 
every  time  you  boot  the  PC. 

FLEXIKEY  is  an  informal  version  of 
KEYASIGN.  Most  of  the  time  you’re  real- 


ly not  sure  what  macros  you  need  until  you 
run  into  a situation  that  calls  for  one. 
FLEXIKEY  allows  you  to  create  and  store 
the  macro  on  the  spot.  Press  Ctrl-K  to  be- 
gin creating  the  string,  choose  the  key  you 
want  to  assign,  and  type  in  the  macro. 
When  you’re  finished,  press  Ctrl-Z  to  store 
the  command.  From  then  on  it’s  available 
to  you  until  you  reboot. 

Use  FL^IKEY  to  create  temporary 
macros.  There’s  no  way  to  save  the  assign- 
ment to  a permanent  file. 

DO  is  a one-shot  macro  builder  that  lets 
you  put  together  and  execute  a string  of 
commands  without  having  to  store  and 
then  delete  them  later.  Just  type  DO  and 
the  command  string,  then  press  Enter  to 
execute  it. 

TYPEAHED  and  TYPEAHE2  are  key- 
board buffer  expanders.  Both  let  you  ex- 
pand your  buffer  from  16  keystrokes  to 
more  than  1 ,000 — a great  idea  if  you  want 
to  continue  entering  while  the  system  is 
busy  doing  something  else.  The  size  of  the 
buffer  is  up  to  you. 

TYPEAHE2  has  the  additional  advan- 
tage of  being  a keystroke  saver.  That 
means  you  can  capture  the  keystrokes  you 
need  for  a macro  while  you’re  entering 
them.  It  beats  writing  them  down  and  reen- 
tering them  later.  Type  Ctrl-S  to  begin  sav- 
ing strokes  and  Ctrl-E  to  end.  To  replay  the 
strokes,  even  when  you’re  creating  your 
macro  file,  just  type  Ctrl-R. 

SHOWK,  the  final  macro-related  pro- 
gram, will  list  your  key  assignments  when- 
ever you  want.  You  can  use  it  as  a help 
screen  to  remind  you  which  keys  perform 
which  macro  or  to  make  sure  you  don’t  re- 
assign keys  you’re  already  using.  KEYA- 
SIGN doesn’t  have  any  checks  against  re- 
assigning keys  that  are  already  being  used. 

DOS2ools  could  be  a great  way  to  go  if 
a DOS  shell  seems  like  too  much  and  if 
you  really  don’t  want  to  spend  RAM  on  a 
memory-resident  macro  package.  With  a 
choice  of  80  keys  and  up  to  1 ,700  charac- 
ters per  macro,  you  can  create  some  large, 
complex  command  strings  or  even  use  it  to 
import  text  into  a file. 

The  macro  facility  could  take  care  of 
the  needs  of  most  average  users.  It’s  easy 
to  learn  and  easy  to  implement.  At  the 
same  time  you  could  also  use  it  to  run  any 
one  of  the  other  excellent  utility  programs 
included  in  the  package.  How  you  com- 


bine those  programs  is  up  to  your  imagina- 
tion and  will  change  as  you  gain  more  ex- 
perience with  them. 

Another  very  promising  use  for  DOS- 
2ools  is  as  a supplement  to  DOS  shells  that 
lack  a good  macro  facility.  Some  very 
good  shells  don’t  provide  anything  beyond 
their  built-in  macros.  These  macro  pro- 
grams could  be  mn  as  easily  fiom  inside 
the  shell  as  horn  the  outside. 

However,  the  package  does  suffer  from 
the  usual  problems  of  nonresident  macro 
programs.  Moreover,  determining  its 
compatibility  with  your  applications  is  a 
case  of  trial  and  error. 

With  a little  work  and  thought  on  your 
part,  DOS2ools  could  make  life  easier  for 
you  whether  you  have  only  one  application 
on  your  system  or  a dozen. 


Hot 

Hot,  from  Executive  Systems,  is  one  of 
those  rare  things — a really  remarkable 
package.  It’s  easy  to  use  (virtually  dum- 
my-prooQ,  yet  complex  and  versatile 
enough  to  make  even  the  most  sophisticat- 
ed users  and  programmers  happy.  At  $75, 
Hot  comes  close  to  giving  you  everything 
you  need  in  a DOS  shell/macro  writer. 

Hot  is  a lot  more  than  just  a DOS  shell. 
Sure,  it’s  got  a bunch  of  preset  macros  that 
control  the  most  common  DOS  functions. 
But  beyond  that,  any  resemblance  be- 
tween Hot  and  other  DOS  shell  programs 


Hot,  »rsk»n  3. 1 
Eixecutivc  Sysleiivs  Inc. 
iSm  Ventura  Blvd., 
#305 

Shennan  OaLs.  CA 
91403 

(8IK)  990-3457 
LisI  Price:  $75 
Requires:  256K  RAM,  DOS  2. 1 or  later. 

In  Short:  An  easy-lo-u.se.  idiot-pnwf  combi- 
nation DOS  shell  and  menu-builder.  It  has 
more  than  enough  power  and  potential  to  sat- 
isfy even  the  most  sophisticated  user,  but  it 
can  still  be  handled  by  a novice.  Not  copy 
protected, 

ciTClE"<w6NRf.AbERSEnviCE(::AnO 
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Chief  Running  BulUdog) 
Says—  “How  Cheap-Um!” 


GRAPHICS  CAROS 


IBM 

CoMI^tible 

PERSON/VL  SYSTEM/2 

Model  30  w/2  floppy $1305 

Model  30  w/1  floppy 

& 20  mg 1769 

PC  II  TURBO  XT 

8 mhz.  1 floppy.  640K,  AT  style  key- 
board, game  port,  clock  calendar,  mono- 
graphics card  mono  monitor.  DOS  & 

Color  System  add  $200  w/20mb 
add  $299,  w/30  mb  add  $329 

CLUB  AT 

10  mhz.  1.2  floppy,  1 mb  Ram  memory, 
hi  res,  monographics,  monochrome 

monitor,  clock  calendar $1295 

Color  system  add  $200 
w/30  mb  add  $489 , w/40 
mb  add  $399 

Model  50 2769 

Model  60  & 80 CALL 

XTs  & ATs 

IBM  XT  286 $1899 

XT  Systems CALL 

IBM  AT  339 3495 

LAPTOPS 

AT  Systems C/\LL 

NEC  Multispeed $1495 

Tr.«:hiha  3inn  289.5 

COMPAQ 

Toshiba  T1 100  Plus 
vu/64nK  1 525 

386  Desk  Pro  40/70/130 

$4699/5299/6399 

286  Desk  Pro 

12  mhz CALL 

Zenith  2 Drive 1695 

Zenith  w/10  mg 2695 

AT&T  SYSTEMS 

6300 

Compaq  II  Model 

II/IV 1995/ 

2879 

Compaq  III 

20mb/40mb 3795/ 

4450 

2 Drive  System $1259 

10  mb  System 1495 

20  mb  System 1550 

Upgrade  to  640K 50 

Systems  include  Keyboard,  Bit 
Image  Graphics,  Green  Monitor. 
256K  DOS,  and  On-Board  Clock 
Calendar. 

AT&T  Color  Monitor 675 

EVEREX  EGA 

$185 

EVEREX  THE  EDGE 

.189 

GENOA  SUPER  EGA/SUPER 
EGA  HI  RES 

...255/295 

GENOA  SPECTRUM 

159 

HERCULES  GRAPHICS 

181 

ORCHID  TURBO  EGA 

459 

PARADISE  EGA  Auto  Switch.... 

335 

PARADISE  Auto  Switch  480 

365 

QUADRAM  EGA  PLUS 

289 

QUAD  PRO  SYNC 

309 

SIGMA  COLOR  400 

399 

NEC  GB-1  Multisync 

349 

STB  EGA  PLUS 

259 

VEGA  DELUXE 

339 

MULTI  FUNCTION  BOARDS 


AST  Advantage  w/128K $329 

AST  Advantage  Premium  w/512K 449 

AST  6 PACK  PLUS  w/384K 164 

AST  6 PACK  PREMIUM  w/256K 199 

AST  5251-11  PLUS 615 

AST  FLASHPACK 289 

AST  RAMPAGE  for  AT  w/512K 359 

EVEREX  MAGIC  CARD  II  w/384K 159 

EVEREX  MINI  MAGIC  w/o  K 69 

FAST  88A/20  w/Switch 89 

INTEL  Above  Board  for  AT  w/128K....349 
INTEL  Above  Board  PS  for  AT 

W/128K 369 

INTEL  Above  Board  for  rc  w/256K....269 
INTEL  Above  Board  PS  for  PC 

W/64K 229 

INTEL  Inboard  386  w/Adapter 1290 

IRMA  BOARD 699 

JRAM  III  for  PC  w/o  K 179 

J RAM  III  for  AT  w/o  K 239 

J lASER  PLUS  PC/AT 489/589 

ORCHID  JET  386 875 

ORCHID  PC  Net  Starter  Kit 735 

ORCHID  Tiny  Turbo  286 349 

ORCHID  Ramquest  50/60  w/2mb 679 


MICE  &MISC 


MICROSOFT  MOUSE 

w/PC  paint  brush 

4119 

MOUSESYSTEMS  MOUSE 

139 

LOGITECH  MOUSE 

74 

KODAK  DATA  SHOW 

1050 

KENSINGTON  Masterpiece/Plus ... 

129 

MICROFAZER  w/8K....’. 

129 

MICROFAZER  II  w/512K 

309 

POLAROID  PALETTE  PLUS 

...2050 

35mm  EXPRESS 

450 

MATH  CO-PROCESSORS 

...CALL 

Sales  Hot  Line  1-800-438-6039 


ULLDOe 


. > accept  VISA  ' 
MasterCard, 

I American  Express 


COMPUTER  PRODUCTS 


3241-E  Washington  Road  • Martinez,  Georgia  30907 

lacoiponted  mm  Georgia  Micro 


RETORN  POLICY 
Returned  Ktms  must 
be  in  original  pack* 
affng,  with  aD  war-, 
ranty  cards  & man' 
uabbMacLNocradxt 
issued  after  30  days 
bora  date  of  ship' 
.ment  We  do  not 
guarantee  compMa- 
bdKy.  A1  retumad 
‘iletm  most  have  a 
return  authodzadon 
nunber  asBignad. 


Bulldog  s Hunting  Up 
Low-Flying  Prices 


PRINTERS 

EPSON 

LX  800  NEW 

...$169 

FX  86E  240  CPS.  40  NLQ 

299 

EX  286E  240  CPS.  4o  nlq  ... 

419 

LQ  800  180  CPS.  50  NLQ 

429 

1-Q  1 000  180  CPS.  60  NLQ  . . 

529 

LQ  2500  324  CPS.  108  NLQ. 

839 

EX  800  300  CPS.  60  NLQ 

365 

EX  1000 

489 

OKIDATA 

182  120  CPS 

229 

192  Plus  200  CPS 

305 

193  Plus  200  CPS 

439 

292  Plus  200  CPS.  100  NLQ  . 

.439 

293  Plus  200  CPS.  100  nlq  . 

575 

294  Plus  40(1  CPS 

809 

Laser  Line  6 

1450 

TOSHIBA 

321  SL  180  CPS.  60  NLQ 

351  11  300  CPS.  100  NLQ 

910 

341E  180  CPS.  72  NLQ 

689 

35 1 Color  240  CPS.  loo  nlq 

1069 

NEC 

P6/P7 435/595 

P5XL/P9XL 850/1050 

3550/8850 725/1020 

PRIMAGE  90 

w/Pagemate  III 

90  CPS  Daisywheel 

...1350 

PANASONIC 

1080i 

$199 

1091 

259 

1092 

319 

1592 

418 

1595 

459 

HEWLETT-PACK/VRD 

$2295 

LaserJet  Plus 

.3050 

Laser  Series  II 

1795 

HARD  DRIVES 


Seagate  lOmb  w/contr.  ST213 $325 

Seagate  20mb  w/contr.  ST  225 299 

Seagate  30mb  w/contr.  ST238 329 

Seagate  20  mb  for  AT  ST4026 495 

Seagate  30  mb  for  AT  ST4038 489 

Seagate  40  mb  for  AT  ST4051 659 

Seagate  40  mb  for  AT  ST251 399 

Seagate  80  mb  for  AT  ST4096 869 

IOMEGA  BERNOULLI 

10  mb  w/card 1039 

10  + 10  w/card 1495 

20  + 20  w/card 1950 

BERNOULLI  PLUS 3495 

SYSGEN  Durapack  single 925 

dual  extemal/intemal 1695/1395 

Mountain  20  mb  drive  card 499 

Western  Digi.  30  mb  drive  card 589 

Western  Digi.  20  mb  drive  card 549 

Plus  Hard  Card  40 859 

Plus  Hard  Card  20 625 

Priam  60  mb  AT 869 

Priam  43  mb  AT 685 

MUPEMB 


Everex  1200/2400 109/209 

Hayes  1200B  or  1200 299 

Hayes  2400  int  or  ext 449 

US  Robotics  2400  direct  internal 179 

Ventel  Half  Card  1200  w/Crosstalk  ....259 
Vental  Half  Card  2400  w/Crosstalk  ....369 

Ventel  1200  Plus 239 

Ventel  2400  Plus 369 

MOMBPftS 


AMDEK 

410 $155 

310-A 135 

Color  600S 359 

Color  722 455 

raiNCETON 

MAX12 149 

HX12 419 

HX12E 469 

IBM 

Mono  850 $199 

Color  Display  8512  449 

Color  Display  8513 515 

NEC  Multisync 549 


SOFTWARE  ' 1 

$209  1 

399  1 

109  1 

Crosstalk  XVI 

99  1 
3991 

379  1 

89  1 

199 1 

3391 

399  1 

IBM  Display  Write  IV 

3091 
. 309 1 

109 1 

Managing  Your  Money  3.0 

1251 

2291 

Multimate  Advantage  II... 

2491 
119l 

259 1 

PFS  Prof  Write 

1491 

PFS  Prof  File 

1591 
99 1 

R Base  System  V 1.1 

4191 

5751 

269 1 

4391 

Ventura  Desktop  Publishing 

565 1 
1491 

205 1 

59 1 

Wordstar  2000  i 

. 229I 

Wordstar  Pro  4.0 

2491 

TAPE  DRIVES  1 

5550 1 

635 1 

Genoa  Galaxy  60  mb  internal ... 

799  1 

929  1 

359  1 

949 1 

995 1 

575  1 

650  1 

Tallgrass  20  mb  int/ext 395/550 1 

Tallgrass  20  mb  internal  tape  I 

plus  25  mb  hard  disk 995  1 

Prices  Subject  To  Change  OrdcFs  Call:  1 -800-438-6039 

For  Shipping  Call:  404-860-6905,  For  Returns  Call:  404-860-6899 
And  In  Georgia  Call:  404-860-7364 


ULLDO 

COMPUTER  PRODUCTS 


Incorporated  aa  Georgia  Micro 


CIRCLE  481  ON  READER  SERVICE  CARD 


■ DOS  SHELLS  WITH  MACROS 


A combination  menu-builder  and  DOS  shell.  Hot  also  has  a sophisticated  macro-creation  facility. 
The  multiwindow  user  interface  shows  the  services  available  and  lists  the  menus  you’ve  created. 


is  a clear  case  of  mistaken  identity . 

What  sets  the  package  apart  is  that  it's 
based  around  an  intelligent  menu-builder. 
All  those  basic  macros  and  DOS  instruc- 
tions are  easily  incorporated  into  stacked 
menus  that  allow  you  full  run  of  DOS  and 
your  directory,  and  all  the  Hot  features  to 
boot.  All  you  have  to  do  is  point  the  cursor 
and  press  Enter. 

Included  as  part  of  the  menu-building 
facility  is  the  ability  to  create  menus  of 
your  own  macros.  More  about  that  in  a 
moment. 

Installing  Hot  is  simple.  Set  up  a sub- 
directory on  your  hard  disk,  insert  the  pro- 
gram disk  in  drive  A:,  and  enter  IN- 
STALL. Hot  does  the  rest.  It  copies  the 
files;  reads  your  system  parameters;  sets 
tentative  defaults  for  your  monitor,  print- 
er, and  available  RAM;  and  installs  a batch 
file  in  your  root  directory.  All  in  2 to  3 
minutes. 

From  then  on  all  you  have  to  do  is  type 
HOT — or  include  it  in  your  AUTOEXEC 
.BAT  file — and  you're  up  and  mnning. 
Hot  is  a fully  RAM-resident  program. 
Once  it's  invoked,  you  operate  everything 
in  your  system  from  the  shell,  by  means  of 
the  menus. 


When  it's  installed.  Hot  adjusts  itself  to 
the  available  RAM.  The  more  you  admit  to 
having,  the  more  Hot  uses — up  to  148K. 
However,  it  is  possible  to  lie  to  the  installa- 
tion program.  If  you  want  to  run  the  pro- 
gram on  less  memory,  just  tell  it  that  you 
have  less  RAM  available.  You  may  have 
to  wait  a little  since  Hot  occasionally  has  to 
pull  files  up  to  memory,  but  functionally 
you'll  notice  little  difference  in  the  pack- 
age's performance.  One  thing  that  will 
definitely  be  affected  is  the  listing  of  avail- 
able options  on  your  pop-up  menu.  Cut  the 
memory  too  much,  and  your  ability  to  in- 
stall and  use  macros  could  disappear. 

What  you  do  after  installation  depends 
on  how  sophisticated  a user  you  are.  Hot 
gives  you  the  ability  to  configure  the  sys- 
tem virtually  any  way  you  want.  That  ttms 
from  specifying  screen  colors  to  changing 
function  key  assigrunents. 

Your  best  bet  is  to  leave  all  that  alone 
until  you  become  familiar  with  all  the 
available  features. 

For  the  most  part.  Hot's  manual  is  a 
technical  reference.  To  learn  how  to  use 
the  package,  turn  to  the  on-litre  tutorial. 
The  tutorial  presents  everything  you  need 
to  begin  using  the  system  clearly  and  pain- 


lessly. A really  nice  touch  is  the  ability  to 
try  out  various  features  as  you  read  alxrut 
them.  A half  hour  to  45  minutes  should  be 
all  you  need  to  get  a good  grip  on  how  to 
use  Hot. 

Hot  supports  you  even  when  you're  us- 
ing it.  On-line  help  is  excellent,  and  most 
function  keys  will  display  pop-up  capsule 
descriptions  of  what  they're  for  when  you 
point  the  cursor  at  them. 

At  the  beginning,  in  order  to  use  Hot, 
you'll  need  to  create  a menu  listing  every- 
thing on  your  hard  disk,  by  category. 
Don't  let  that  scare  you.  The  HOTBUILD 
facility  will  do  that  for  you.  Press  a single 
key,  arrd  it  reads  your  directories  and  files, 
classifies  the  files  according  to  the  type  of 
application  (word  processing,  database, 
utilities,  and  so  on),  logs  the  paths  to  those 
applications,  and  builds  the  commands 
that  get  you  to  them. 

You  get  a functioning  menu  that  gives 
you  immediate  access  to  everything  on 
your  disk.  But  be  prepared  for  some  mis- 
judgments.  For  example.  Hot  misinter- 
preted my  MultiMate  WP  command  and 
listed  that  package  on  the  word  processing 
submenu  as  WordPerfect.  Hot  will  also 
dump  any  programs  or  files  it  doesn't  rec- 
ognize into  a Miscellaneous  category.  Nei- 
ther of  these  two  factors  will  affect  the  op- 
eration of  any  of  your  applications  or 
programs. 

After  you've  learned  your  way  around 
Hot,  you  can  begin  to  experiment  with 

■ a lot  more  than 
just  a DOS  shell. 

What  sets  it  apart  is  an 
intelligent  menu-builder. 

menu  building  by  customizing  and  correct- 
ing the  menus  that  HOTBUILD  has  creat- 
ed for  you. 

POP-UP  MENU  The  other  major  Hot 
feature,  the  pop-up  menu,  is  the  key  to  cre- 
ating and  using  your  own  macros.  Two 
quick  clicks  on  the  Left  Shift  key  cause  a 
little  menu  to  appear  on  your  screen. 


PC  MAGAZINE  ■ S E PTEM  B E R 29.  I 98  7 
286 


THE  HARD  DRIVE  SPECIALISTS 


PC  KITS: 


Our  kits  come  complete  with  all  the 
components  that  you  need  to  install 
a hard  drive,  including  controller 
card,  mounting  hardware,  cables, 
software,  and  illustrated  manual. 


20MB  MiniScribe,  85ms  $319 
20MB  Seagate,  65ms  $335 
30MBMiniScribe,  85ms  $415 
30MB  Seagate,  65ms  $415 


SCRIBECARDS: 

TTie  ScribeCards  by  MiniScribe  are 
shock  mounted,  fast-access-time  hard 
drives  mounted  on  a controller  card. 


Scribe  20MB,  68m$  $399 
Scribe  30MB,  68ms  $429 


Assured  Quality 

60-Day  Money  Back  Guarantee 


AT  DRIVES: 

Our  AT  drives  come  with  data  cable, 
mounting  slides  and  manual  for 
quick  installation.  Reliability  is  our 
guarantee. 


Regular  AT: 

20MB  Seagate,  65ms  $295 
30MB  Seagate,  40ms  $485 
40MB  MiniScribe,  61ms  $429 


High  Capacity /High  Performance: 
40MB  MiniScribe,  28ms  $579 
71MB  MiniScribe,  28ms  $879 
40MB  Seagate,  40ms  $495 
80MB  Seagate,  28ms  $895 

r — 1 

J 

EXTERNAL  HARD  DRIVES: 

External  hard  drives  include  high 
capacity/high  performance  hard 
drive,  45-watt  power  supply,  and  fan. 


40MB  MiniScribe  $698 
71MB  MiniScribe  $998 
80MB  Seagate  $1014 


LIFETIME 
BACKUP 
UnUTIES: 

with  every 
Purchase.  Backs  up, 
restores,  compares  your 
files  safely  and  FAST! 


BACKUP  SOLUTIONS: 


All  of  our  tape  backup  systems  sup- 
port unattended  backups  allow  image 
and  file-by-file  backup,  allow  backups 
to  multiple  tapes  for  unlimited 
backup,  and  use  rugged  DC2000 
or  DC6000  cartridges.  The  internal 
systems  fit  in  a half-height  slot. 

20MB  Internal  Tallgrass  S389 
60MB  Internal  Wangtek  $749 
60MB  External  $827 

r ^ 


CONTROLLER  CARDS: 

PC/XT  FLOPPY/ HARD  DISK: 
From  Xebec.  Supports  360KB 
floppies  and  two  hard  disks.  $89 
PC  HARD  DISK: 

From  Western  Digital.  Supports  two 
hard  disks  in  your  PC  or  XT.  $79 
AT  DUAL  aOPPY/HARD  DISK: 
From  Western  Digital.  Supports  two 
360KB  or  1.2MB  floppies  and  two 
hard  disks.$159 


Lifetime  Memory  Products 
12611  Research  Blvd.  #400 
Austin,  TX.  78759 
National  Sales  Staff: 
1-800-622-8001  Outside  Texas 
1-512-335-8394  Inside  Texas 
1-512-335-7598  Technical  Support 


Cof^righted  malarial 


■ DOS  SHELLS  WITH  MACROS 


whether  you’re  in  Hot  or  in  an  application. 
The  pop-up  facility  supplies  reference 
screens  (such  as  a DOS  command  summa- 
ry and  an  ASCII  code  list),  a calendar,  and 
Wo/'s  IWord  notepad.  It  also  lets  you  get 
at  the  HOTSHOT  menus. 

The  HOTSHOT  menus  are  a do-it- 
yourself  workshop.  You  get  a blank  menu 
and  access  to  Wo/’s  CHEF  menu  editor. 
You’re  expected  to  modify  that  menu  to 
suit  your  needs.  You  can  fill  it  in  with  mac- 
ros or  DOS  and  Hot  commands.  You  can 
stretch  it  to  include  more  slots  for  your 
command  strings.  You  can  set  it  up  as  a 
doorway  to  any  number  of  submenus.  Or 
you  can  do  away  with  it  entirely  and  install 
a text  file  you  created  elsewhere  as  the 
menu. 

Entering  macro  text  into  the  menu 
won’t  be  any  problem  for  even  a ttxxlerate- 
ly  sophisticated  user.  The  character  and 
command  conventions  follow  generally 
accepted  practice  for  using  brackets  to  de- 
note commands  and  for  spelling  out  or  ab- 
breviating them.  Lists  of  what’s  accept- 
able and  how  to  enter  it  are  included  in  the 
manual. 

To  get  the  most  out  of  your  macros  and 
menus,  you’ll  have  to  leam  a set  of  Hot 
commands.  These  include  the  commands 
you  need  to  construct  your  menus;  howev- 
er, Hot  also  gives  you  shortcuts  useful  for 
moving  around  the  directory  or  mnning 
programs.  You’ll  need  those  shortcuts  be- 
cause your  command  strings  are  limited  to 
128  characters. 

The  character  limitation  doesn’t  mean 
that  your  ability  to  import  text  into  a file  or 
program  is  also  limited.  You  have  the  abil- 
ity to  include  commands  that  will  copy 
blocks  of  text  from  one  file  to  another. 

You  can  also  use  the  I Word  text  editor. 
IWord  is  a separate  choice  on  the  pop-up 
menu.  It’s  not  a full-featured  word  proces- 
sor, and  it  doesn’t  have  any  print  format- 
ting commands,  but  it  does  do  everything 
else.  Use  it  as  a general  notepad  to  create 
command  strings  and  then  insert  them  into 
your  cu.stom  menus.  Or  use  it  to  insert 
blocks  of  text  into  other  files.  For  exam- 
ple, you  can  bring  IWord  up  while  you’re 
in  your  word  processor,  u.se  it  to  change  di- 
rectories, list  a file,  pull  out  a block  of  text 
from  that  file,  and  then  press  Ctrl-K-F  to 
return  directly  to  your  word  processor  and 
insert  the  text  precisely  where  the  cursor 


was  before  you  brought  up  IWord. 

Hot  includes  a number  of  other  desir- 
able features,  among  them  password  pro- 
tection for  your  files,  a screen-saver  utili- 
ty, and  a number  of  configuration  options 
that  give  you  a high  degree  of  control  over 
how  the  package  is  going  to  look  and  act. 

One  thing  Hot  could  use  is  an  automatic 
keystroke  saver.  The  package  does  auto- 
matically save  directory  and  path  informa- 
tion, but  you  still  have  to  write  down  and 
manually  enter  any  other  commands  when 
you’re  building  a command  string.  Why 
Executive  Systems  overlooked  this  one  is  a 
mystery. 

For  some  people.  Hot  could  be  a case  of 
too  good  and  too  much.  The  choices  of 
what  you  can  do  with  it  are  unlimited.  If 
you’re  a casual  user  with  only  one  or  two 
applications.  Hot  is  overkill — unless 
you’re  looking  for  a new  hobby.  But  if  you 
spend  a lot  of  time  switching  from  applica- 
tion to  application,  tratrsfening  blocks  of 
text,  and  performing  other  complicated 
operations.  Hot  is  for  you.  And  if  you’ve 
inherited  the  unenviable  job  of  setting  up  a 
common  interface  for  all  the  users  in  your 
office,  $75  will  make  you  a hero. 


StUl  River  Shell 

Bill  'Hhtte's  Still  River  Shell  is  more  than  a 
basic  DOS  shell.  This  shareware  product 
has  all  the  standard  DOS  artd  file  mainte- 
nance facilities  you’d  expect  in  a good 
shell,  but  it  also  has  a such  a large  number 
of  options  in  its  commands  and  cottfigura- 
tion  that  you  can  use  to  modify  it  to  suit  the 
way  you  want  to  use  the  shell. 

What  Still  River  Shell  doesn’t  have  is 
some  of  the  bells  and  whistles  you’ll  find 
on  other  shells:  features  like  password  pro- 
tection and  pop-up  help  screens.  These 
omissions  don’t  m^e  it  any  less  useful. 

Nor  is  this  DOS  shell  memory  resident. 
When  you  quit  the  shell,  whatever  RAM  it 
occupied  is  irttmediately  freed  up.  This 
means  that  the  shell  won’t  operate  or  issue 
macro  commands  within  an  application. 
Depending  on  your  personal  taste,  that 
may  or  may  not  be  an  important  point. 

'The  user  guide  has  very  clear  directions 
on  installation  artd  gives  a follow-along 
demonstration  of  how  to  operate  the  shell. 
It  shouldn’t  take  longer  than  10  minutes  to 


FACT 


FILE 


SlUimyrrSheU. 
VersHMi  1.82 
Bill  White 
P.O,mu57 
Still  River,  MA  01467 
(617)456-3699 
List  Price:  $39 
Requires:  I28KRAM. 

DOS  2.0  or  later. 

In  Short:  More  than  a basic  [X)S  shell,  this 
nonresiilent  shareware  pn>grant  can  he  con- 
figured to  fit  all  hut  the  nxTst  sophisticated 
need.s.  .Setting  up  (he  macro  facilities  will 
take  a bit  of  work,  hut  it's  worth  it.  Not  copy 
protected. 

CIRCLE  67<(3N  REAPER  SEHVtCE  CARD 


get  a grip  on  the  ba.sics.  To  go  beyond  the 
basics,  you  should  have  a good  handle  on 
DOS  techniques  and  conventions. 

Once  you  get  past  the  basics  of  opera- 
tion. the  guide  quickly  turns  into  a techni- 
cal manual.  You’ll  have  to  wade  through  it 
a couple  of  times  in  order  to  get  a complete 
idea  of  everything  you  can  include  in  the 
shell.  Basically,  the  more  experienced  you 
are,  the  quicker  you’ll  understand. 

Still  River  Shell  operates  as  a version  of 
the  standard  point-and-choose  file  and 
subdirectory  list  menu.  The  menu  is  divid- 
ed into  three  parts.  The  left  side  lists  the 
files  on  the  directory,  the  tight  side  is  a sys- 
tem status  screen,  and  available  com- 
mands are  listed  across  the  bottom  of  the 
screen.  You  enter  cotttmarrds  either  by 
pressing  Enter  when  the  command  is  high- 
lighted or  by  pressing  the  first  letter  of  the 
command. 

The  command  line  then  blanks,  show- 
ing only  the  command  and  the  filename  the 
cursor  was  pointing  to  on  the  menu  when 
the  command  was  chosen.  If  any  addition- 
al information  is  needed,  such  as  the  desti- 
nation drive  or  new  filename,  you  have  to 
enter  it  manually  at  this  point. 

GOOD  MACRO  CAPABILITY  General- 
ly, in  order  to  execute  a comnrand  you’ll 
have  to  press  a few  more  keys  than  with 
some  other  EXDS  shells.  Still  River  Shell's 
macro  capability  is  pretty  broad.  You  have 
the  ability  to  assign  operations  and  macros 
to  keys  when  you  irritially  set  up  the  shell. 
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Ashton-late 
has  finally  come 
to  grips  with  us. 


Some  predicted  they’d  be  suing  us  instead. 
After  all,  we  publish  a $169  superclone  of 
dBASE  III  PLUS™  called  dBXLr  With  its  com- 
bination of  dBASE*  power,  extended  language 
features,  and  low  price,  this  database  represents 
the  greatest  threat  ever  to  Ashton-Tate. 

So  why  did  they  shake  hands  with  us? 
Because  they  wanted  to  get  their  hands  on 
something  else.  Namely,  some  of  our  SQL 
technology. 

That,  plus  our  confidence 
that  dBXL  didn’t  infringe  on  their 
copyright,  prompted  Ashton-Tate 
to  make  this  agreement  with  us. 

In  return,  the  agreement  com- 
pletely protects  our  right  to  market 
our  products.  And  when  it  was 
finalized  in  April,  1987,  one  clear 
winner  emerged. 

You. 


Because  now,  you  can  safely 
take  advantage  of  dl  the  out- 
standing benefits  of  dBXL. 

Benefits  that  include  com- 
plete compatibility  with  dBASE 
III  PLUS.  Both  databases  use  the 
same  data,  index,  report,  and  other 
files,  and  dBXL  runs  dBASE  III 
PLUS  programs  unmodified.  So 
you  can  use  the  two  products  inter- 
changeably in  the  same  office. 

But  there’s  a lot  more  to  dBXL 
than  just  compatibility.  Novices 
can  access  two  layers  of  help- 
just  by  touching  a function  key. 
There’s  even  an  INTRO  command  which  replaces 
the  dBASE  III  PLUS  Assistant,  and  allows  new 
users  to  be  productive  right  away. 

For  power  users,  we’ve  added  even  more 
commands  and  functions  to  the  language.  Like 
windowing.  Easy  access  to  DOS  services.  Auto- 
matic memory  variable  management.  Plus  an  inte- 
grated “Fix”  program  debugging  option.  Add 
Quicksilveif“our  high-performance  dBASE  III 

PLUS  compiler,  and  you’ve  got  an  applications 
development  package  that  can’t 
be  beat. 

Not  even  by  Ashton-Tate. 

So  take  a look  at  dBXL. 

At  $169,  you  may  want  to 
come  to  grips  with  a copy  yourself 

WDRDTECH 
5Y5TEM5 


WordTech  Systems,  Inc.  RO.  Box  1747  Orinda,  CA  94563  (415)  254-0900  Fax:  (415)  254-0288  Telex:  503599 

Nut  copy  pnHccied.  dBXLisalradetTurioT  WordTech  Systems,  Inc.  dBASE  111  PlusanddBASEaie  trademarks  of  AshtonTate  Corp. 

Quicksilver  is  a copynghC  of  Quicksilver  Software,  Itk.  licensed  to  WcrnTTech  Systems,  Inc. 
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■ DOS  SHELLS  WITH  MACROS 


■ Still  River  Shell 
includes  a limited 
command  memory  that 
can  play  back  the  last  20 
commands. 


Of  course  you  can  repeat  the  configuration 
process  at  any  time  if  you  want  to  add  mac- 
ros or  functions. 

The  prime  suggested  use  for  macros  in 
the  shell  is  to  enable  some  of  its  optional 
features.  For  example,  you  can  use  a func- 
tion key  to  access  your  own  word  proces- 
sor and  then  use  it  as  a file  editor  within  the 
shell.  The  manual  and  a separate  text  file 
on  the  program  disk  suggest  a number  of 
other  applications  and  give  examples 
showing  how  to  set  up  the  macros. 

For  the  most  part,  you’ll  probably  have 
to  set  up  batch  files  containing  the  appro- 
priate commands.  Compared  with  other 
macro  facilities.  Still  River  Shell  takes  a 


higher  level  of  experience  with  DOS  if  it's 
going  to  be  set  up  properly.  Be  prepared  to 
work  a little. 

Function  key  macros  are  executed  as 
DOS  commands  from  within  the  shell,  us- 
ing its  XDOS  facility.  It  is  possible  to  use 
macros  to  import  blocks  of  text  into  text  or 
program  files,  but  you'll  probably  find  it 
easier  to  activate  your  word  processor  and 
use  that. 

The  shell  is  set  up  to  make  repetitive 
tasks  easier.  It  includes  a limited  command 
memory  that  can  play  back  the  last  20 
commands,  in  ascending  order,  so  you 
don’t  have  to  rekey  them  again.  You  move 
from  command  to  command  by  using  the 
PgUp  and  PgDn  keys. 

This  shell  could  use  some  improve- 
ments to  make  setting  up  command  strings 
easier.  A keystroke  saver  and  a keyboard 
buffer  extender  would  help. 

The  review  copy.  Version  1.82,  had 
other  limitations  too,  including  the  inabil- 
ity to  handle  file  copying  or  deletion  as  a 
single-keystroke  batch  job.  According  to 
the  company,  that  limitation,  along  with 
some  other  minor  ones,  has  been  corrected 
in  Version  2.0,  which  should  be  available 
by  the  time  this  review  is  published. 

Still  River  Shell  is  shareware.  You  can 


EDITOR’S 
SrasS  CHOICE 


.Hot 


Hoi,  from  Executive  Systems,  just 
may  he  the  most  powerful,  most  ver- 
satile software  package  you'll  ever 
getfor$75.  AsaDOS  shell,  it  comes 
close  to  providing  you  with  every- 
thing you  want. 

As  a source  of  custom  rmcros, 
Hi)t  is  likely  to  be  harder  to  .set  up 
than  other  programs.  You  have  to 
learn  the  ha.sics  of  creating  menus 
as  well  as  the  package's  own  com- 
mands. But  the  potential  payoff,  in 
terms  of  creating  a no-.sweat  nuicro 
sy.stem,  is  much  larger  than  the  ef- 
fort it  will  take  to  set  the  system  up. 
What  other  macro  facility,  for  exam- 
ple, lets  you  tack  notes  onto  each 
macro  explaining  what  it  does? 

If  your  system  is  growing,  if  you 
skip  from  application  to  application, 
or  if  you  re  Uxfkingfor  some  way  to 
nuike  DOS  atui  a lot  of  tedious  key- 
.strokes  disappear  for  yourself  and 
some  other  users  you're  responsible 
for.  Hot  will  take  care  of  you. 


probably  find  a copy  on  your  local  bulletin 
board  and  try  it  out  for  free.  Like  many 
shareware  programs,  the  shell  is  well 
thought  out  and  well  constructed.  Its  big 
strength  is  in  its  flexibility  and  large  choice 
of  command  options  and  features.  This 
means  that  if  you’re  willing  to  invest  the 
time,  your  shell  can  be  exactly  what  you 
need:  not  loaded  down  with  features  you 
don't  want  to  use,  and  not  lacking  any  you 
need. 

If  you're  looking  for  a solid,  utilitarian 
DOS  shell,  with  just  enough  macro  capa- 
bility to  cover  most  average  needs,  give 
this  one  a try.  The  documentation  included 
on  the  disk  will  get  you  started.  But  if  it 
looks  good  to  you,  spend  the  $39  for  the 
complete  manual.  It  will  help  you  get  the 
most  out  of  Still  River  Shell.  (ifl 


Walt  Rowinsky  is  a free-lance  writer  based 
in  Cleveland. 


Still  River  Shell  eschews fancy  interface  screens  in  favor  of  a straightforward  directory  that  lists 
command  summaries . F unction  key  macros  are  executed  as  DOS  commands  from  within  the  shell, 
using  its  XDOS  facility.  A limited  command  memory  lets  you  play  back  the  last  20  commands,  in 
ascending  order,  so  you  don't  have  to  rekey  them. 
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We  set  the  Mail-Order  Standard^ 
Service . . . Value , . .Quality. 


■'If  vou'fc  an  experienced  enmputer  mcr  rm  a tight 
budget . the  QI(  ■ I WX>  is  by  tar  the  best  value  . .considering 
the  s>-stem*s  bargain — basement  pnee  I was  more  than 
a little  surprised  to  find  the  operation  martaual  to  be  by 
far  the  best  of  the  group  ” <5,3^  MiastKowski 

BYTE,  March  1987 

System  t ^nfiguraiton 


10  MHz 

' MHr 

Fti A System 

Basic  system  with  option, 
EGA  hoard  and  monitor 

5/629 

$1584 

Mirnogranhic  Svsfrn'  $1190 

Basic  system  with  option 
Monographic  board  and  monitor 

5995 

( .riior  Systrm 

Basic  system  with  option 

5/355 

5/3/0 

color  hoard  and  monitor 


Hi^h  Performance, 
Capacity  Drt»e  lor  A I 

Seagate  ST4018  )OMB  (40ms) $495 

Seagate  ST2SI  40MB  (1/2  Ht,  40ms)  5535 
Ma  D5I4OH40MB  1 1 2 . ..  $499 

Seagate  ST40%  AOMB  (28ms) $875 


r'-v-vKJerr:- 


Avi'.o;-,:  MX?  ’?00 CALL 

1 /2siiv.  Haycs/Bcll  1 0 V2 ! 2 compatible,  Bitcom 
software,  made  in  I’SA 

• Everex  Evercom  1200/2400  5/99 

Same  feature  as  above  plus  CX'-I'I'*!’  V 22 
compatible. 

• External  300/1200  .T  .T.  . $119 

Fully  Hayes/Bell  103A,  2I2A  and  CCVn 
V.22  compatible,  LED  status  indicator. 

• External  1200/2400  52/9 


Same  features  as  F.xtcmal  300/1200. 


(turbo  board)  $359 

Turns  your  PCVXT  into  8 MHz  AT,  compatible 
with  IBM  PC  and  XT,  7 times  faster  than 
PC/XT,  33%  faster  than  6 MHz  AT,  16bit  80286 
design. 


QIC  286  System 

Afoni'ror  not  included. 


QIC  6/8  MHz  $756 

with  option  $1026 

QIC  6/8/10  MH*  $799 

with  option  5//26 

Basic  System:  512K  expandable  to  1MB,  two 
8-hit  and  six  16-bii  slots,  clock/calendar  with 
battery  backup,  102  watt  power  supply,  AT"" 
style  keyboard,  complete  200  page  manual. 

(.iptum: 

wn  HD  f ioffpy  Coni  riW/r  1 
Member  0/  the  Better  Business  Bureau. 


Hard  Disk  K t for  P<' 

Quality  HD  Kit  comes  with  controller,  cable, 
manual,  software  and  mounting  screws. 

Seagate  .ST22^  M 2 MI.  6^mM $279 

Seagate  ST238  (1/2  Ht.,  65ms) 5299 

MiniscribcSCXT30HardC,ard(6Sms)  $499 


* Monochrome . 

* Color  monitor 


NEC  Multisync 


(.ira  S'.., 

• QU  Micro  E-<  ' 5/78 

MO  x4KO.  16  colors  EGA  mode,  720  x 348 
monochrome  mode,  MO  x 200  16  color  RGB 
mukIc.  Hercules  I.UcnIuinn. 

• QK-  Monographic 585 

720  X 348,  Hercules  compatible,  printer  port. 

• QIC  Monographic  with  1)2  column  $109 

• Professional  Graphic  Adapter  ....  $995 
640  X 200, 2 colors  C'GA  mode,  mono  Hercules 
mode  720  x 348,  PGA  mode  MO  x 480,  256 
color. 


• Memory  board  for  AT 5/55 

0-3.MB  extended  memors-  using  256K  or  MK 

• AT  Multifunction  for  AT $148 

Holds  up  to  2MB,  parallel,  serial  and  game 
port,  set-up  software. 

• XT  EMS  Multifunction 5/59 


• EMS  board  for  AT $139 

Expandable  up  to  2MB,  Lotus/lnicl  compatible. 


$429 

7 slots,  no  wait  state  design,  1 35  \r  power  supply, 
room  for  4 1/2  height  drives. 


Back-up  20MB  in  less  than  5 minutes,  Imagc/Filc- 
by-filc  back-up  and  restore,  window  driven 
software,  made  in  I’SA. 

External  Internal 

60MB  C^irtridge  5779  $759 

60  MB  Cassette  $690  $650 


Smgair.  Hrnulo.  Bell  anJ  IB.M  are  rcgniei  trademark' 

of  ihcir  rr^peciirr  o'mpanirs 


753  Ames  Avenue 
.Milpitas,  Ca  95035 


Open  Saturday  10:00  A.M  to  3:00PM 


1(408)  94:>-Uf>-}t  (Sates) 

Tech  Sappori  (466)  94MM51 
FAX  No.  49B-263-I447 


* Attractive  Dealer  and  Quantity  discounts  available. 

* Corporate  and  Universities  P.O.*s  welcome. 

* Special  discounts  for  Students  and  Professors  (ID 
required). 
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PC-PLUS' 

The  No-Nonsense 
Network 


X 

I 

xlhor 

s 

Choice 

Unlike  traditional  LANs,  PC-PLUS’  on-the-bus 
architecture  puts  the  computing  power  where  you  need  it 
— with  the  data  — inside  the  server. 


and  3COM  networks  — like 
dBASE  HI  PLUS  w/LANpacks, 
R:BASE  System  V,  the  SMART 
Series,  Revelation. 


PGPLUS:  Find  Out  Before 
You  Invest 


A local  area  network  is  a long 
term  investment.  Today’s  ap- 
plications are  just  the  beginning. 
Make  sure  your  choice  is  ready 
for  tomorrow  — with  mainframe 
connections,  remote  access, 
graphics  and  the  power  for 
growing  database  applications. 
Find  out  more  about  PC-PLUS 
today.  Ask  for  our  free  24  pa^ 
brochure  “Choosing  the  Right 
LAN,”  and  get  all  the  facts  you 
need  for  a wise  investment. 

Lotus  1-2-3  is  a trademark  of  Lotus  Development 
Corp.,  Novell  is  a trademark  of  Novell,  Inc.,  IBM  is 
a tndcmaric  of  Internatkmal  Businets  Machines 
Corp..  3COM  is  a trademark  of  3COM  Corp..  dBASE 
m PLUS  is  a trademark  of  Ashton-Tate.  R:BASE 
System  V is  a trademark  ot  Mierorim.  the  SMART 
SERIES  is  a trademark  of  Innov^vc  Softsrare,  Inc., 
Reveiation  is  a trademark  of  COSMOS. 


PC-PLUS:  The  LAN 
Engineered  for  Shared  Data 


Any  local  area  network  can  con- 
nect PCs.  PC-PLUS,  however,  is 
engineered  to  optimize  multiuser 
access  to  shared  databases.  We 
put  a PC  — or  AT  — on  a card 
that  plugs  into  the  server.  Putting 
your  computing  power  on  the 
same  bus  as  your  data.  Giving 
you  high  bandwidth  where  you 
need  it.  Without  the  transmis- 
sion overhead  that  steals  per- 
formance on  most  LANs. 


PC-PLUS  Gives  You  the 
Power  You  Need 


Our  plug-in  cards  come 
as  8 MHz  PCs  or  8 MHz 
ATs  — to  match  your 
computing  needs  exactly. 
But  the  real  test  is  in  the 
results  — and  our  bench- 
marks are  second  to 
none!  Power  to  get  your 
job  done.  Power  to  grow 
into  new  applications 
without  sacrificing  per- 
formance. 


PC-PLUS  Runs  the 
Software  You  Want 


Our  network  operating  software 
runs  most  popular  software  — 
like  Lotus  1-2-3  and  word  proc- 
essors. And  the  multiuser  soft- 
ware that  runs  on  Novell,  IBM 


PC-PLUS  is 
Easy  to  Install 
and  Use 


We  put  the  com- 
puting engines  all 
in  one  place  — in 
the  server.  Not 
spread  all  over 
the  building.  The 
easiest  software 
installation  of  any  LAN.  Use 
PC-PLUS  with  your  choice  of  AT 
compatible  servers.  Add  a card 
and  terminal  to  grow.  Simple 
RS-232  data  cables  — no  expen- 
sive rewiring  with  coax.  You  can 
often  use  existing  telephone  cable. 
Convenient  packaged  solutions, 
with  preconfigured  hardware  and 
software. 
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Alloy  Computer  Producta,  Inc..  100  Pennsylvania  Avenue,  Framingham,  Massachusetts  01701.  (617)  875-6100,  TWX:  710-346-0394 
Alloy  Computer  Products,  Inc.,  9 Executive  Cirde,  Suite  240,  Irvine,  CaHfomia  92714.  (714)  261-7661 


■ CONNECTIVITY:  A CONTINUING  SERIES  ■ 


Equipment  Corp.’s  series  of 
VAX  minicomputers  boasts 
an  installed  base  of  roughly 
100,000  units  worldwide,  ac- 
cording to  the  Gartner  Group 
market  research  firm.  An  av- 
erage of  100  to  200  people 
make  use  of  each  machine. 
And  since  different  models  in 
the  series  of  VAX  minicom- 
puters can  store  from  400  me- 
gabytes to  2 gigabytes,  says 
Computer  Intelligence,  a con- 
sulting firm,  hundreds  of 
thousands  of  gigabytes  of  data 
are  already  stored  on  VAXs 
around  the  world. 

Innumerable  MS-DOS- 
based  systems  would  profit 
immeasurably  from  access  to 


MAKING 

CCMNEOTfi 

DEC 

Meets 

DOS 

• 

Widi  VAXWMS  Services  for  MS-DOS, 
the  IBM  PC  Netwrak  Integration  Package, 
and  the  VAXmate  personal  computer  horn 
Digital  Equipment  Corp. , MS-IX)S  PCs 
and  VAX  minicomputers  have  three 
new  ways  to  share  data. 

I 

i 

I 

I 

FRANK  J.DERFLER,  JR. 


a resource  this  va.st,  but  until 
the  appearance  of  the  three 
products  reviewed  here,  es- 
tablishing the  necessary  link- 
age was  a major  obstacle. 
Now  three  new  DEC  products 
give  MS-DOS  microcomput- 
ers access  to  these  riches.  The 
new  VAX/VMS  Services  for 
MS-DOS  allows  any  VAX 
minicomputer  to  act  as  a serv- 
er for  a network  of  MS-DOS 
microcomputers.  The  IBM 
PC  Network  Integration 
Package  lets  you  run  IBM 
PC-compatible  systems  on 
the  DECnet  network.  And  the 
VAXmate  is  an  80286  mi- 
crocomputer that  runs  MS- 
DOS  or  emulates  a VAX  ter- 
minal. 


PC  MAGAZINE  ■ S E PTEM  B ER  29,  I 98  7 
293 


Richaid  Lakin 


■ DEC  MEETS  DOS 


DIGITAL  EQUIPMENT  CORP. 

VAXA^MS  Services  for 
MS-DOS 

When  running  VAXIVMS  Services  for  MS- 
DOS,  any  VAX  can  be  the  server  for  a nel- 
woiic  of  PCs.  Such  a configuration  offers  a 
number  of  advantages.  Perhaps  the  great- 
est benefit  of  using  this  software  is  for  cor- 
porations with  a heavy  investment  in  VAX 
minicomputers.  VAXIVMS  Services  for 
MS-DOS  allows  MS-DOS  machines  to  ac- 
cess files  from  applications  programs  that 
run  on  the  VAX. 

In  addition.  Digital  Equipment  Corp. 
offers  several  families  of  applications  pro- 
grams for  its  work-group  environment. 
The  company’s  All-in-l  integrated  office 
systems  software — which  combines  word 
and  document  processing,  electronic  mail, 
and  access  to  other  business  applica- 
tion.s — has  sold  numerous  minicomputers 
as  office  automation  devices.  In  fact,  a 
study  by  Dataquest , a computer  consulting 
firm,  shows  that  DEC  has  about  40  percent 
of  the  integrated  office  systems  software 
market.  Since  an  All-in-I  installation  for 
30  users  can  cost  over  $80,000  (with  the 
VAX,  terminals,  and  software),  managers 
are  anxious  to  make  continued  use  of  that 
investment  by  adding  IBM-style  PCs  to 
the  .system.  VAXIVMS  Services  lets  them 
do  that. 


C«FACT  FILE 


VAXIVMS  Services 

forMS-DOS 

Digital  Equipment  Corp. 

200  Baker  Ave. 

ConcoRl.MA0l742 

(617)493-7161 

List  Price:  $ 1 ,950  for  MicroV  AX  2000  ver- 
sion; prices  vary  according  to  which  VAX 
machine  the  program  will  be  run  on . 
Requires:  MicroV  AX  2(KX)  or  VAX  ma- 
chine that  the  paiticular  VAXIVMS  Services 
for  MS-DOS  package  is  geared  toward. 

In  Short:  Though  slower  than  other  producLs 
on  the  PC  Labs  benchmark  tests,  VAXIVMS 
Services  for  MS-DOS  offers  an  excellent  way 
to  share  a VAX  between  network  PCs  and 
RS-232C  terminals.  Copy  protected. 
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Organizations  can  buy  DEC’s  All-in-l 
and  run  it  on  networked  PCs  attached 
through  the  VAXIVMS  Services  program 
and  thus  share  e-mail  and  other  files  with 
people  running  the  regular  All-in-I  pro- 
gram on  the  VAX.  In  effect,  the  VAXIVMS 
Services  program  is  an  invisible  applica- 
tions-Ievel  gateway  to  the  VAX. 

Another  advantage  of  using  the 
VAXIVMS  Services  program  is  that  it  al- 
lows PCs  to  access  the  VAX’s  potentially 
huge  storage  capability. 


The  MicroV  AX  2000  is  shown  on  the  right  and  the  accessory  tape  backup  system  is  on  the  left. 
Once  software  is  loaded  on  the  hard  disk,  the  MicroV  AX  is  capable  of  operating  without  the  tape 
unit.  Connectors  for  RS-232C  terminals,  connectors  for  printers,  and  an  Ethernet  connector  are 
on  the  other  side  of  this  otherwise  featureless  box. 


The  Connectivity 
Decision  Guide 


This  chart  is  designed  to  heip  you  select 
from  among  the  many  information-transfer 
and  resource-sharing  alternatives.  As  you 
can  see  on  the  chart,  if  all  you  really  need 
to  do  is  exchange  files  or  share  printers, 
then  you  should  consider  devices  such  as 
PBXs  and  patch  tx>xes.  If  your  organiza- 
tion has  not  already  invested  heavily  in 
PCs  or  DOS  programs,  then  a minicom- 
puter might  meet  your  needs  rrwre  eco- 
nomically. But  if  you  want  many  users  to 
share  data  files  simultaneously  under 
DOS,  a LAN  may  be  the  best  alternative. 
Once  you've  decided  on  a LAN,  the  need 
for  station-to-station  resource  sharing  and 
other  factors  will  influence  your  network 
purchasing  decision. 

Because  manufacturers  include  many 
different  features  in  their  networks,  some 
products  will  not  tit  neatly  into  one  decision 
box  in  this  guide.  Vbu’ll  also  find  that  the 
lack  of  differentiation  between  LANs  Is  be- 
coming as  large  a problem  in  the  LAN  in- 
dustry as  the  lack  of  standards  was  2 years 
ago.  But  overlapping  features  and  techni- 
cal similarity  between  networks  are  good 
news  for  potential  buyers.  They  will  let  you 
concentrate  on  more-traditional  factors 
such  as  dealer  support  and  price  instead 
of  on  more-technical  considerations. 

Reviews  originally  appeared  in 
PC  Magazine: 

• ValantS  NambuZt 

• VolamtS  NanibwZZ 

• Volamti  Nmbert 

• VolHmiS  NumbtfZ 

• Volnm*  6 Number  3 

A Volume  6 Number  4 

A Volumes  Numbers 

A VelemeS  Number? 

A VelemeS  Number tS 

A Volumes  Number  11 

■ Volumes  NemboflZ 
Velome  S Number  13 

■ VblumeS  Number  14 
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Avatar  Teebaolotits'  Alliance  ZSL  Syatem 
■ Digital  Products'  NetCommander 
idge  Networks’  IMMMainStreet  Data  Controller 


Zaro-slot  LANs 

■ Applied  Knowledge  Groups'  The  Knowledge  Network 
■ IDEAssociates'  IDEAshare 

■ Server  Technology's  EasyLAN 

■ The  Software  Link’s  LANLink 

y'  Peer-to-peer 
\ resource  sharing  ^ » 

important? ”* 

ModiO'Sharing  LANs 


■ Digital  Egelpment  Corp.’s  OECaet  with 
VAX/VMS  Services  tor  MS-DOS 

• IBM  Corp.’s  Token-Ring  Network 


• Gateway  Coinmunications'  G/NET 
• Noveirs  NetWare/S-Net 
• Protcon's  ProNET-ID 
• StanOard  Microsystems  Corp.'s  ARCnel 
I Teias  Instraments'  Bosiness-Pro  LAN  Server 
• Tallgrau  Technologies  Corp.'s  LanCoorier 
A Orchid  Technology’s  PCnet 
A SCom  Corp.'s  Token-Ring 
A 3Com  C^.'s  Ethernet 


the  installed 
telephone  wiring?! 


Madia-sharing  LANs 


• • ATAT  Information  Systems'  StartAN 
• Foi  Research’s  IB-NET 
A Invisible  Software's  Invisible  Network 
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■ DEC  MEETS  DOS 


Digital  Equipment  Carp,  's  open  door  to  MS-DOS  allows  VAX  minicomputers,  such  as  the  MicroVAX  2000,  to  act  as  the  server  on  a DECnet  network 
serving  both  VAX  terminals  and  MS-DOS  personal  computers.  To  augment  network  performance.  PCs  such  as  the  IBM  PC  AT  or  the  DEC  VAXmate 
can  also  operate  as  servers  when  rutming  DECnet-DOS.  Shared  peripherals,  communicatiotts  gateways,  and files  are  made  available  from  MS-DOS 
workstations  outfitted  with  the  IBM  PC  Network  Integration  Package,  which  consists  of  an  adapter  card,  a replacement  keyboard,  a mouse,  and 


DECnet-DOS.  The  VAXmate  and  PCs  connect  to  DECnet  through  thin  Ethernet  coax  (green),  which  connects  to  the  mini  via  a thick  coaxial  trunk  line 


(blue).  The  VAX  asynchronous  terminals  are  linked  with  the  mini  through  RS-232C  wiring  (red). 


DEC  also  provides  a tolal  package  of 
support,  maintenance,  and  training.  Any- 
one using  either  a terminal  or  a networked 
PC  can  use  the  same  training  program  and 
set  of  instructions. 

EQUIPMENT  FOR  TESTING  PC 

Labs  benchmark-tested  VAXIVMS  Ser- 
vices for  MS-DOS  using  DEC’S  Micro- 
VAX 2000  as  the  server  for  a network  of 
IBM  PC  AT  and  AT-type  systems  using 
DEC’S  thin-wire  Ethernet  interface  cards. 
We  made  no  attempt  to  load  the  host-to- 
terminal  side  of  the  .system.  Any  VAX  can 
run  VAXIVMS  Services,  but  we  reviewed  it 
mnning  on  the  MicroVAX  2000 — a small- 
er, less-expensive  version  of  DEC’S  al- 
ready small  and  relatively  low-priced  32 
bit  MicroVAX  II  minicomputer — because 
it  is  designed  specifically  to  meet  the  com- 
puting needs  of  small  work  groups. 

The  MicroVAX  2000  is  an  1 1 -inch  by 
7-inch  by  12-inch  featureless  beige  box 
with  a handle.  The  MicroVAX  2000  holds 
up  to  6 megabytes  of  memory  and  1 42  me- 
gabytes of  hard  disk  storage,  and  its  32-bit 
processor  runs  the  DEC  VAX/VMS  oper- 
ating system,  which  is  common  to  the  en- 
tire line  of  DEC  VAX  computers.  The 


base  price  for  the  MicroVAX  2000  is  un- 
der $10,000  (although  it  hits  $I3,(XX)  in  a 
practical  configuration). 

The  MicroVAX  2000  can  host  up  to  16 
RS-232C  terminals.  At  the  same  time, 
when  it  is  running  VAXIVMS  Services  it 
can  also  act  as  a server  for  a network  of 
IBM  PC-type  computers  operating  under 
MS-DOS. 

VAXIVMS  Services  is  the  portion  of  the 
network  operating  system  that  mns  on  the 
server.  It  acts  as  an  application  under  the 
VAX/VMS  operating  system.  All  the  files 
in  the  VAX  are  stored  in  VMS  format. 
When  files  are  wrinen  or  read  by  the  MS- 
DOS  machines  on  the  network,  VMS  does 
the  actual  work.  It  is  this  common  storage 
format  that  makes  it  easy  for  other  applica- 
tions programs  ranning  on  the  VAX  to 
share  the  data. 

The  programs  in  the  VAXIVMS  Services 
package,  which  run  on  the  network  server, 
are  derived  from  Microsoft  Networks,  a se- 
ries of  software  modules  that  perform  vari- 
ous networking  operations  and  are  repack- 
aged by  a number  of  vendors,  including 
3Com,  AT&T,  and  Ungermann  Bass.  The 
PCs  on  the  network  that  use  VAXIVMS 
Services  run  an  adaptation  of  MS-DOS 


and  Microsoft  Networks  called  DECnet- 
DOS.  (See  sidebar  “A  Look  at  DECnet.”) 

The  VAX  computer  that  runs 
VAXIVMS  Services  takes  on  the  functions 
of  a file  server,  a print  server,  and  a com- 
munications server  in  the  network.  PC 
workstations  on  the  network  store  and 
share  files  in  the  VAX’s  hard  disk  system 
and  u.se  printers  attached  to  the  V AX . Stor- 
age capacities  of  many  hundreds  of  mega- 
bytes are  available  to  PC  u.sers  if  a large 
VAX  system  is  on  the  network.  Because 
DEC’S  designers  have  worked  diligently  to 
create  communications  links  between  the 
VAX  and  other  computer  systems  (such  as 
IBM’s  SNA  mainframes),  PCs  on  the  net- 
work can  u.se  the  VAX’s  gateway  services 
to  these  other  computer  systems. 

While  all  this  network  service  is  going 
on,  the  VAX’s  traditional  host  services  re- 
main available  to  the  RS-232C  terminals. 
People  at  terminals  still  tun  their  programs 
in  the  VAX  while  people  on  the  PC  net- 
work ran  programs  in  their  PCs  and  use  the 
VAX  as  a .server.  The  MicroVAX  2(XX) 
has  an  excellent  status-monitoring  system 
to  track  this  activity,  and  even  while  the 
computer  we  tested  was  heavily  loaded 
with  network  tasks,  the  processor  loafed  at 


PC  MAGAZINE  ■ S EPTEM  B ER  29,  I 987 
296 


Ws5'^ 


all  your  PCs 
into  3270s  with 
RELAY/3270* 


No  hardware.  No  cables. 
Universal  file  transfer. 


\ 


Turn  all  your  PCs  into  3270s  with  one  simple  mainframe 
software  installation.  RELAY/3270  isn’t  magic,  it  just  works 
like  magic.  No  costly  emulation  txDards  for  your  PCs.  no 
additional  hardware  on  your  mainframe,  no  cables  required 
to  make  the  connection. 

Your  PCs  can  be  3270s  anywhere  there’s  a phone,  at 
your  headquarters,  at  home,  in  the  smallest  regional  office. 
Anywherel  No  need  to  spend  a fortune  rewriting  3270 
applications  for  remote  users.  And  no  need  to  sacrifice  the 
fast  response  time  that  you  demand.  But  that’s  only  the 
beginning. 

You  can  transfer  absolutely  any  type  of  file  100%  error 
free,  between  your  PCs  and  your  VM  or  MVS  mainframes. 
Text  files,  binary  files,  spreadsheet  files  with  formulas,  even 
COM  files.  Universal  file  transfer.  No  errors.  Guaranteed, 
no  matter  how  you  are  connected  to  the  mainframe: 
asynchronously,  3270  boards  or  protocol  converters. 

RELAY/3270  replaces  expensive  hardware  for  each  PC.  It 
has  a one-time  low  cost.  But  it  isn’t  magic.  It’s  just  the  smart- 
est way  to  let  all  your  PCs  emulate  327Ds  and  transfer  files. 

■Ndditioiial  Features 


■ Applications  interface  for  ■ Background  data  trans- 
programmers mission 

■ Advanced  script  language  ■ TTY.  VTIOO,  VT52  terminal 

■ PC  resident  mode  operation  emulation 
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ALOOKATDECNET 


Digital  Equipment  Corp.  considers  it-  country  or  across  town  via  modem.  Network  Control  Program  (NCP)  config- 

self  to  be  a networking  company  DEC  was  one  of  the  original  compa-  ures  the  network  names  and  passwords 
and  offers  DECnet  as  its  networking  nies  involved  in  the  development  of  the  and  establishes  access  security  for  files 

product.  It  is  into  this  network  that  Ethernet  standard.  Its  network  is  based  on  your  networked  PC.  The  NCP  con- 

DEC’s  IBM  PC  Network  Installation  on  Ethernet,  and  all  of  its  larger  comput-  tains  its  own  programming  language  of 

Package  allows  you  to  bring  MS-DOS  ers  are  equipped  to  communicate  through  1 1 command  verbs  used  to  set  up  nodes, 

computers.  this  system.  Ethernet  uses  coaxial  cables  define  parameters  that  take  effect  after 

DECnet’s  architecture  has  functional  to  connect  network  nodes  using  the  carri-  you  reboot  your  system,  and  monitor  net- 

layers  such  as  those  found  in  IBM’s  Sys-  er  sense  multiple  access  (listen  before  work  activity, 

tern  Network  Architecture  (SNA)  or  the  talk)  network-sharing  protocol.  Several  The  Network  Test  Unit  (NTU)  is  a di- 
Intemational  Standards  Organization  different  kinds  of  cables  and  hubbing  de-  agnostic  system  that  performs  loopback 

Open  Systems  Interconnection  model.  In  vices  can  be  used  with  DEC’S  version  of  tests  (tests  that  take  the  transmitted  data 

such  an  architecture,  you  can  think  of  the  Ethernet.  and  loop  it  back  to  the  receiver  side  to  en- 

network  functions  as  separate  layers  that  DEC’S  Network  Integration  Package  able  a self-test  of  the  unit)  and  displays 

to  pass  information  from  one  network  for  IBM  PC-type  systems  includes  information.  The  Network  File  Transfer 

node  to  another.  In  practice,  a single  DEC’S  Ethernet  interface  board,  but  you  Utility  (NFT)  augments  the  IX)S  file 

piece  of  hardware  or  software  can  per-  can  also  use  similar  boards  from  3Com  handling  commands  and  gives  you  the 

form  several  layers  of  network  functions.  and  Mitel.  power  to  perform  such  tasks  as  append- 

But  the  layered  network  architecture  al-  ing  two  or  more  files  and  defining  and 

lows  a different  piece  or  type  of  hardware  ALPHABET  SOUP  Software  modules  displaying  access  control  information, 

or  software  to  perform  the  same  function  comprise  the  higher  levels  of  the  DECnet  The  Network  Device  Utility  (NDU)  con- 

in  different  network  nodes.  architecture.  A description  of  DECnet  trols  your  use  of  remote  printers  and 

For  example,  the  lowest  layer  of  any  would  not  be  complete  without  some  disks  and  the  File  Access  Listener  (FAL) 

network  model  is  the  physical  layer.  You  taste  of  the  naming  scheme  used  by  DEC  lets  other  stations  use  your  files  and  disks 

can  make  physical  connections  through  to  designate  the  pieces  of  software  in  the  through  the  network. 

RS-232C  cable,  coaxial  cable,  telephone  system  and  their  functions.  Once  you  speak  the  language,  you 

wire,  twisted-pair  wire,  or  fiber-optic  ca-  People  using  MS-DOS  standard  sys-  can  use  these  acronyms  to  describe  DEC- 

ble.  All  of  these  hardware  solutions  pro-  terns  are  probably  most  interested  in  net’s  pieces  and  functions.  Fortunately, 

vide  the  same  function,  that  of  making  DECnet-DOS,  an  expanded  version  of  you  don’t  have  to  speak  the  language  to 

connections  between  machines,  but  the  MS-IX)S.  DECnet-DOS  is  an  operating  use  the  system  effectively, 

layered  architecture  allows  you  to  mix  system  designed  to  allow  integration  of 

these  media  on  some  networks.  PCs  with  various  DEC  operating  sys-  TOTAL  SOLUTIONS  DECnet  pro- 

DECnet  provides  the  function  of  the  terns.  The  core  modules  that  make  up  vides  total  connectivity  and  applications 

physical  layer  in  two  ways,  either  DECnet-DOS  are  called  the  DECnet  software  solutions  for  both  VMS-  and 

through  RS-232C  serial  connections  or  Network  Process  (DNP),  the  Data  Link  MS-DOS-based  computers.  Along  with 

through  the  Ethernet  standard.  Tradition-  Layer  (DLL)  and  the  Real-Time  Sched-  a possibly  bewildering  collection  of  acro- 

ally,  DEC’S  minicomputers  have  used  uler(SCH).  nyms,  the  network  delivers  flexible  and 

RS-232C  connections  to  their  terminals.  Other  utility  programs  run  on  top  of  integrated  solutions  at  prices  that  are  not 

Using  serial  connections  also  makes  it  these  three  modules  and  perform  impor-  as  high  as  alternatives  like  IBM’s  SNA. 

easy  to  extend  network  services  across  tant  network  functions.  For  example,  the  — Frank  J.  Derfler,  Jr. 

a mere  1 or  2 percent  of  utilization.  compiling  programs  on  the  host  side  DOS  services  into  the  MicroVAX  with  a 

We  had  no  way  of  measuring  the  mutu-  would  have  a significant  effect.  tape  cartridge.  The  programs  are  run  as  ap- 

al  performance  degradation  caused  by  the  plications  under  VMS . The  console  for  the 

interaction  between  host  services  and  net-  INSTALLATION  Overall , installing  VAX  (a  separate  DEC  terminal)  displays  a 

work  services,  but  we  are  certain  that  ser-  VAXIVMS  Services  for  MS-DOS  on  the  series  of  menus  used  to  authorize  users  on 

vicing  the  network  will  not  slow  down  pro-  MicroVAX  2(XX)  and  setting  up  the  net-  the  system,  establish  their  passwords,  and 

cessor-intensive  tasks  on  the  host  side,  work  is  no  more  difficult  than  performing  describe  their  capabilities. 

However,  contention  for  disk  access  be-  thesamejobwith3Com’si-l-5/iarforNo-  The  Personal  Computer  File  System 
tween  stations  running  a networked  veW's  Advanced  NetWare.  Youcanquick-  Administration  Utility  (DEC  people  have  a 

DBMS  and  (in  the  worst  case)  terminals  ly  load  the  programs  providing  the  MS-  Germanic  penchant  for  long  descriptive  ti- 
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Introdudng  the  COLORSCAN/2 


ViX  connections 


‘PC/MS-DOS  applications 


all  in  one 


Color  Graphics  WDrkstation 


If  the  success  of  your  business  depends  on  making  fester,  better 
informed  decisions,  then  the  COLORSCAN/2  workstation  is 
designed  for  you. 

Packaged  all  in  one  space  saving  10"  x 15"  low  profile  enclo- 
sure, the  COLORSCAN/2  features  both  a built-in  plug-compatible 
VT™240  text/graphics  terminal  and  a high-performance  “next 
generation”  PC/MS  DOS®  personal  system. 

Starting  at  around  $2,000,*  the  COLORSCAN/2  offers  many 
technological  advancements  that  work  to  your  advantage  in  many 
innovative  ways.  For  example; 

• High-performance  VT240  and  EGA  compatible  graphics 

• Quiet,  diskless  networking  operation 

• “Smart  card"  and  3'/fe-inch  disk  accessories 

• Surfece  mount  technology  and  custom  VLSI 

• Auxiliary  battery-backed  RAM 

• Choice  of  Personal  System/2™  or  VT200-style  keyboard 


With  its  dual  capability  and  high  connectivity,  you  can  access 
on-line  information  from  a VAX™  system  or  other  time  sharing 
systems  while  simultaneously  running  PC/MS-DOS  applications 
such  as  Lotus®  1 -2-3®  By  simply  pressing  a “hot  keyj’  you  can 
switch  back  and  forth  from  MS-DOS  to  the  VT240  terminal 
sessions.  And  a “cut  and  paste”  feature  lets  you  extract  and 
manipulate  information  between  the  two. 

To  find  out  more  about  how  the  COLORSCAN/2  can  satisfy 
your  needs,  call  Datamedia  at  1-800  DMC-INFO. 

■I>V1C 

DATAMEDIA  CORPORATION 
The  fbsiive  Ibsponse' 

^ 1 Trafalgar  Square.  Nashua.  NH  03063 
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Digital  Equipment  Corporation.  MSDOS  is  a registered  trademark  of  Microsoft  Corporation.  Personal  System/2  Isa  trademark  of  International  Business  Machines.  Lotus  and  I 2 3 are  registered  trademarks  of  Lotus  Developmeot  Cerponcloa 


■ DEC  MEETS  DOS 


Benchmark  Tests:  DECnet 


Digital  Equipment  Corp^  DECnet  system  displayed  a slower  response  time  in  our  benchmark 
tests  than  popular  3Com  and  Novell  alternatives.  Because  VAX/VMS  Services  for  MS-DOS 
is  an  application  runnir>g  on  the  VAX,  it  must  receive  the  request  for  action  from  a DOS  worksta- 
tion ar^  pass  it  to  the  VMS  operating  system  for  completion.  Similarly,  the  response  from  VMS 
must  be  converted  into  a format  DOS  can  use.  This  conversion  process  adds  overhead  to  the 
system  during  every  activity. 

Additionally,  DOS  makes  requests  for  certain  amounts  of  data  during  specific  operations. 
These  block  sizes  may  rx>t  match  the  typical  buffer  and  cache  allocation  of  the  operating  system. 
Certainly,  with  experimentation  and  tuning,  the  response  of  the  VAX-to-MS-DOS  service  re- 
quests could  be  improved. 

The  Network  Speed  Under  Load  test  is  influenced  by  the  ability  of  the  network  protocol  to 
handle  contention  amor>g  the  8-MHz  workstations  for  network  access  and  by  the  ability  of  the 
networking  software  to  respond  to  requests  for  service.  Note  that  while  the  total  elapsed  time 
was  considerably  greater  for  the  DEC  system  than  for  the  alternative  systems,  the  increases  as 
more  stations  were  added  were  quite  small. 

The  Hard  Disk  Access  Load  test  demonstrates  the  effect  of  loading  the  hard  disk  drive.  Note 
that  response  times  rise  at  a faster  rate.  Experimentation  and  tuning  of  the  buffers  in  the  system 
would  improve  response  times  for  certain  applications. 
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The  Network  Speed  Urtder  Load  and  the  Hard  DM 
Aceoae  Loed  benchmark  lasts  measure  the  time  needed 


Second-Generation 
LAN  Tests 

With  this  issue,  we  introduce  a new  suite 
of  LAN  benchmark  tests.  The  new 
tests,  written  in  C,  are  independent  of  com- 
mercial software.  They  are  designed  to  be 
simpler  to  use  than  the  previous  version  and 
to  have  improved  repeatability  in  a nonlabor- 
atory environment.  To  make  them  suitable 
for  distribution  with  other  PC  Labs  bench- 
mark tests,  we  removed  commercial  soft- 
ware used  previously  and  created  compiled 
programs  that  perform  standardized  work- 
load tests. 

Additionally,  we  upgraded  our  PC  Labs 
test  bed  from  a mix  of  PCs,  XTs,  and  ATs  to 
include  only  8-MHz  IBM  PC  ATs.  The  faster 
I/O  capability  of  these  AT s allows  us  to  load 
the  network  more  heavily.  (In  this  issue  we 
tested  the  DECnet  system  on  a network  with 
four  workstations.) 

Few.  if  any.  actual  PC-based  network  in- 
stallations create  as  much  work  load  on  the 
components  of  a network  as  these  tests  do. 
But  for  our  test  bed  to  better  simulate  the 
conditions  on  a medium-size  network  of  20 
or  more  workstations,  the  loading  tests  are 
designed  so  that  a single  station  represents 
five  to  ten  times  the  load  of  a user  perform- 
iirg  an  interactive  task  (for  example,  updating 
records)  on  a network. 

By  themselves,  the  elapsed  times  re- 
ported in  these  tests  are  not  meaningful. 
They  are  valuable  only  when  used  to  com- 
pare the  performances  of  two  or  more 
systems  running  under  near-identical 
conditions.  Accordingly,  we  include  results 
from  a network  made  up  of  Novell's  Ad- 
vanced NetWarel286.  EtherLink  cards,  and 
an  IBM  PC  AT  as  the  server  to  provide  a 
point  of  comparison.  Advanced  NetWare  is 
our  Editor's  Choice  for  networking  software, 
and  our  tested  configuration  is  a typical  one. 

Comparing  the  performance  of  a network 
under  these  tests  with  that  of  a network 
tested  with  PC  Labs'  old  benchmark  tests  is 
valid  only  if  there  is  a relative  index.  To  help 
you  compare  the  performance  of  networks 
run  under  the  new  and  the  old  benchmark 
tests,  we've  included  a table  showing  the  re- 
sults of  both  tests  run  on  3Com’s  3Server3 
running  under  3+Share  with  EtherLink  inter- 
face cards.  Identical  server,  cable,  and  inter- 
face card  configurations  were  used  for  both 
the  new  benchmark  tests  and  the  old  tests. 
The  raw  numbers  and  especially  the  per- 
centage change  In  performance  times  as 
workstations  are  added  can  serve  as  an  in- 
dex of  relative  performance  between  the 
new  and  old  tests.  We  used  these  results 
because  this  configuration  is  an  Editor's 
Choice. 


to  perform  a standardized  task  on  the  nekMork.  White  the 
actual  work  loads  used  for  these  two  tests  (described  be- 
low) are  different,  we  used  the  same  procsdures  tor  both, 
lb  obtain  the  elapsed  times  shown  here,  we  ran  a bench- 
mark program  performing  a sequential  create,  a sequential 
read,  a sequeribal  write,  a rartdm  read,  and  a rand^  write 


of  a large  Me.  The  record  sizes  used  in  these  activtties 
systematicaJly  rotate  between  fSK  bytes.  4K  bytes  and  512 
bytes.  The  numbers  shown  in  the  three-dimensiorial  chart 
are  the  total  time  rtecessary  lor  all  of  these  operattorts.  We 
ran  the  test  on  all  of  our  ATs  to  load  the  network  while  timing 
lust  orte  of  them.  VW  then  reduced  the  number  of  worksta- 
tions one  at  a time  to  show  the  effect  of  loading  on  the 
network. 
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Comparing  Old  and  New  LAN  Benchmark  Test  Results 

All  results  were  obtained  from  a system 
o 


^comprising  3Com  Corpus  3Server3 
server,  3+Share  software,  and  EtherLink 
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The  Network  Speed  Under  Loed  lest  puts  a heavy  load 
on  the  nehnorK  interface  (cards,  media,  and  so  forth)  while 
piacirtg  a minimal  load  on  dte  hard  disk  by  h8vir>g  each 
station  contirtuously  read  and  write  its  own  1-byte  data  file, 
changing  the  data  each  bme.  For  systems  with  disk  cach- 
ing. the  load  on  the  hard  disk  is  even  smaller,  since  cached 
systems  typically  perform  a disk  write  but  do  not  require  a 
physicai  disk  read. 


The  Herd  Oiak  Access  Loed  lest  heavily  loads  the  hard 
disk  artd  disk-cachirtg  system,  la  do  this,  e^  station  ran- 
domly accesses  Its  own  tOOK-byte  data  file  using  1 K-byie 
record.  Data  written  to  the  file  is  changed  ea^  time- The 
random  reads  typically  access  data  outside  Ihe  cache, 
which  forces  s disk  read,  as  does  any  write. 
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■ DEC  MEETS  DOS 


ties  and  a DoD-like  love  of  pronouncing 
acronyms)  comes  up  on  the  VAX  console 
and  offers  1 1 menu  selections.  These  al- 
low the  administrator  to  add  or  delete 
nodes  (by  node  address),  users  (by  name), 
common  and  application-specific  directo- 
ries, and  print  queues.  We  found  that  a per- 
son familiar  with  both  VMS  and  the 
VAX/VMS  Services  application  can  load 
the  software  and  create  a system  for  five 
nodes  and  five  users  in  about  an  hour. 

The  most  important  factor  in  determin- 
ing the  installation  time  for  the  system  is 
the  quality  of  information  available  about 
the  users.  If  the  names  of  the  applications 
directories,  the  authorized  capabilities  of 
the  users,  and  other  factors  are  determined 
before  the  installation  begins,  the  job  is 
more  likely  to  progress  smoothly. 

PERFORMANCE  The  MicroVAX 
2000  is  not  the  fastest  server  we  have  ever 
tested,  but  it  performed  well  and  rivaled 
the  3Com  3Server3  in  some  ways  in  actual 
use.  This  series  of  tests  demonstrates  that 
processing  power  does  not  determine  serv- 
er speed;  rather,  fast  input/output  is  what 
counts. 

The  I/O  speed  of  the  MicroVAX  is 
slowed  because  it  works  through  the  VMS 
operating  system.  In  effect,  the  MS-DOS 
operating  system  in  each  network  worksta- 
tion makes  a request  of  the  VAX/VMS  Ser- 
vices program  in  the  MicroVAX,  and  the 
VAXIVMS  Ser\’ices  program  translates  the 
request  and  passes  it  on  to  VMS.  VMS 
produces  data  or  a reply  that  must  then  be 
translated  back  into  DOS.  All  of  this  trans- 
lation takes  time.  However,  people  who 
want  to  share  application  files  between  ter- 
minals running  under  VMS  and  PCs  run- 
ning under  MS-DOS  will  probably  be  hap- 
py to  have  adequate,  if  not  exactly  blazing, 
response  time  in  return  for  greater  opera- 
tional productivity. 

The  MicroVAX  system  had  a particu- 
larly difficult  time  handling  requests  for 
small  blocks  of  data.  We  suspect  this  is 
caused  by  the  data  buffers  established  in 
the  system.  Requests  for  data  blocks  of  I K 
byte  or  less  are  made  frequently  in  MS- 
E)OS-based  systems,  so  we  feel  the  test  is 
valid,  however,  we  are  also  certain  that 
with  simple  experimentation  its  perfor- 
mance handling  small  data  blocks  can  be 
dramatically  improved. 


Bottom  line  We  found  no  perfor- 
mance or  technical  reason  to  buy  a VAX 
and  dedicate  it  to  acting  as  a server  on  a 
LAN  of  PCs.  Other  servers,  even  the 
sometimes-maligned  8-MHz  IBM  PC  AT, 
will  work  as  well  or  better  if  they  have  the 
right  disk  drives  and  networking  software. 
However,  there  are  excellent  productivity 
and  system  management  reasons  to  share  a 
VAX  between  networked  PCs  and  RS- 
232C-connected  terminals.  The  VAXIVMS 
Services  for  MS-DOS  package  works  well 
and  should  be  a major  consideration  for 
any  organization  needing  a blend  of  PC- 
and  terminal-based  applications. 

DIGITAL  EQUIPMENT  CORP. 

VAXmate 

Digital  Equipment  Corp.  has  for  3 years 
offered  a semi-MS-DOS  computer  called 
the  Rainbow.  In  its  day,  the  Rainbow  was 
an  advanced  machine,  feamring,  for  ex- 
ample, the  modular  snap-together  con- 
struction just  introduced  by  IBM  in  the 
PS/2  series.  But  while  the  Rainbow  is  not 
IBM  PC  compatible,  DEC’S  recently  re- 


FAC  T 


FILE 


VAXmate 

Digital  Equipment  Coip. 

200  Baker  Ave. 

Concord,  MA  01742 
(617)493-7161 

list  Price:  S4,04S.  including  I Mbyte 
RAM,  1 .2-Mbyte  floppy  disk  drive,  three  se- 
rial ports,  built-in  Ethernet  transceiver,  video 
controller,  monochrome  display,  keyboard, 
mechanical  mouse. 

In  Short:  The  VAXmate  personal  computer 
emulates  a VAX  terminal  on  the  DECnet  n^- 
work  and  also  functions  as  a standalone  IBM 
PC  compatible.  It  has  a good  ergonomic  de- 
sign. 
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leased  VAXmate,  based  on  the  80286  pro- 
cessor, is. 

Like  VAXIVMS  Services  for  MS-DOS, 
the  VAXmate  bridges  the  gap  between 
VAX  and  PC-type  machines.  The  VAX- 
mate emulates  a VAX  terminal  on  the 
DECnet  network  and  also  functions  as  a 


The  VAXmate  system  unit  on  the  left  uses  convection  cooUng,  so  it  is  totally  silent  except  for  the  fan. 
The  vertical floppy  disk  drive  next  to  the  screen  is  normally  hidden  behind  a plastic  door.  The 
keyboard  and  mouse,  which  are  designed  to  facilitate  the  use  of programs  designed for  both  MS- 
DOS  and  VAX  applications  software,  connect  through  long  cables  that  allow  plenty  of  flexibility. 
The  optional  expansion  unit,  on  the  right,  holds  a 20-megabyte  hard  disk.  It  sits  under  the 
VAXmate  and  attaches  through  mating  connectors  built  into  the  cabinets. 
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WtypushauHbiyamouse 
with  no  moviiig  parts. 
Now 


Several  reasons.  No  moving  parts.  No  problems. 

And  $20  comes  back  to  you. 

The  PC  Mouse  has  no  moving  parts,  it  is  an  optical 
mouse,  it's  faster.  More  accurate.  And  so  reliable,  it’s  the  only 
mouse  with  a Lifetime  Warranty.  Other  mice,  like  the  ones 
from  IBM  and  Microsoft^  have  a rolling  ball,  little  teeny  Ix-ar- 
ings  and  shafts  and  lots  of  other  moving  parts.  Which  make  a 
mechanical  mouse  les-s  reliable.  Less  accurate. 

The  PC  .Mouse  gives  you  digital  accuracy  and  superior 
software  compatibility.  PC  Mouse  works  with  any  software 
package  written  for  use  with  a mouse  and  quite  a few  that 
aren’t.  Designer  Pop-up"  menus  come  FREE  with  every 
PC  Mouse.  Designer  Pop-up  menus  include  over  20  pre- 
configured menus  for  the  most  popular  software  programs, 
like  Lotus  1-2-3,  You  also  get  an  easy  to  use  application  so 


you  can  create  your  own  menus  for  software  programs  not 
originally  designed  to  use  a mouse. 

The  PC  Mouse  from  Mouse  Systems  comes  in  three 
models:  PC  Mou.se  (serial),  PC  Mouse  Bus  Plus  (it  comes 
with  a serial  Bus  card)  and  ow NEW  PC  Mouse  PS/2 
(for  the  IBM  Personal  Systpm/2”). 


And  from  September  15th  through  the 
end  of  December  you  can  get  $20  back*  Ju-st 
send  us  your  receipt,  registration  card  and 
this  ad,  postmarked  no  later  than 
midnight  December  31, 1987 
and  we’ll  send  you  $20. 

PC  Mouse. 

No  moving  parts. 

No  problems. 


MOUSE 

SYSTEMS 


©t9S7  MSC  TMtnok<gies.  fnc.  .^600 San  Timas  Erpmsuay.  Santa  Clara.  CA  95051(408)  988-0211  .'House  Systems  and  Daiffnerfbp-up  are  tTademarlaqfMSC'Ihhnotagies.  Me. 
Pmunal  SyaerH/2  is  a tradmiark  of  bitematiunal  Business  Machines  Carp  Mirrosq/l  is  a regi^ered  trademark  qf  Microsqfl  Cofp 
'This  (dfer  applies  only  to  the  Mtmse  Systems'  PC  Mouse  product  brand 
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H Benchmark  Ifests: 

VAXmate  vs.  IBM  PC  AT 


Although  Digital  Equipment Coipjs 
VAXmate  is  configured  differently  from 
an  AT  and  has  different  expansion  capabiti' 
ties,  it  is  the  operational  equivalent  of  an 
8-MHz  AT  in  the  area  of  processor  and 
memory  tests. 


Performanc*  Timas 

(Times  given  in  seconds  except  where  noted) 


Ralative  Times 

(Ratio:  8-MHz  IBM  PC  AT  • 1W) 


Convtellenal  Memory 

Floitiiig*Polnt  Calculation 


802B6  Initructton  Mil 


NOP 

802B6 

Instruction  Mix 

Flostlns-Polnt 

Calculation 

Conventional 

Memory 

BIOS  Disk  Seek 

(milliseconds) 

VAXmate 

4.2 

9.0 

35.5 

1.3 

39.6 

B-MHz  IBM  PC  AT 

4.2 

9.0 

35  6 

1.3 

42.5 

The  NOP  berichrnark  test  is  designed  to  measure  raw 
dock  speed  arxJ  memory  access  lime  while  minimizmg 
differences  in  microprocessors  and  the  effect  of  memory 
caching.  Thia  lest  executes  almost  nothing  but  NOP  ("No 
Operation")  machine  code  instructions  in  a big  128K  loop. 


The  Floatlns-Polnt  Calculation  benchmark  test  measures 
processor  speed  by  loopirtg  through  a series  of  floating- 
point calcuMions.  indudirtg  multiplication,  division, 
exponentiation.  ar>d  loganthmic  and  trigorK>metric  functions. 
Tfw  benchmark  program  uses  the  floating-poinl  library 
induded  with  Microsoft  C Compiler  4.0. 


The  BIOS  Disk  Seek  benchmark  test  measures  the  lime  it 
takes  to  do  a rarxtom  seek  using  the  disk^  ROM  BIOS.  The 
test  result  indudes  minimal  software  overhead  and  may  not 
parallel  the  manufacturers  claimed  average  access  time. 
The  lest  program  performs  1.(XX)  seeks.  The  average  resuN 
is  shown  in  milliseconds. 


The  MZM  Instruction  Wx  ber>chmark  test  measures  the 
lime  it  takes  to  execute  a seieded  senes  of  processor- 
intensive  tasks.  The  test  program  uses  802M  instruction 
code.  These  Instructiorts  are  a subset  of  the  total  processor 
instruction  set. 


The  Conventtortel  Memory  bertchmark  lest  allocates 
2S6K  bytes  of  conventionai  memory  and  treats  rt  as  a series 
of  64'b^e  records.  Then.  16.384  random  records  are  read 
into  and  written  from  this  memory.  The  result  shown  is  the 
average  of  the  read  ar>d  write  times. 


standalone  IBM  PC  compatible.  You  can 
further  see  DEC'S  intent  to  integrate  the 
machine  into  the  network  in  the  VAX- 
mate’s  internal  Ethernet  interface  and  in  its 
keyboard,  which  comes  with  a mouse  and 
is  designed  to  function  with  both  IBM  PC 
and  DEC  integrated  software. 

Aesthetically,  the  VAXmate  isn’t  very 
stylish,  which  is  surprising  since  the  much 
older  Rainbow  is  still  considered  a good- 


looking  computer.  The  VAXmate  is  total- 
ly contained  in  a boxy  but  functional  CRT 
cabinet  holding  a S'A-inch  floppy  disk 
drive  in  a vertical  position  on  the  right- 
hand  side.  The  disk  drive  hides  behind  a 
plastic  door  on  an  unsubstantial  hinge. 
With  the  disk  drive  door  closed,  the  VAX- 
mate kx)ks  like  a tenninal  instead  of  a PC. 
which  is  probably  just  what  the  designers 
intended. 


But  the  VAXmate  happens  to  be  well 
designed  ergonomically.  The  system  is 
convection  cooled,  and  so.  except  for  the 
disk  drive,  it  makes  no  noise.  The  VAX- 
mate's  footprint  measures  16  inches  wide 
by  15'/2  inches  deep.  Despite  its  lack  of  a 
fan,  it  doesn't  put  out  much  heat  and  it 
should  be  a good  companion  in  modem  of- 
fices favoring  small  cubicles  and  modular 
room  dividers. 
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EasyPRINT—^f^Easy 
Solutions  to  Printer  Sharing 
from  $79.98  to  $149.98  per  PC. 


Do  yoQ  have  two  or  more  IBM  or  Compati- 
ble PCs,  ATs,  or  Personal  System/2  comput- 
ers that  need  access  to  an  expensive  laser 
printer  or  plotter? 

If  so,  then  select  the  low-cost  printer 
sharing  solution  that  makes  sense  for  you  from 
our  {K^EasyPRINT^  Catalog. 

The  catalog  reviews  five  con- 

figurations ranging  from  2 and  3 PC  starter 
kits  that  let  you  share  up  to  four  printers, 
to  7 and  8 PC  configurations  sharing  up  to 
32  printers.  Using  the  chaining  capability  of 
our  new  advanced  CrossPOINT^'*  switch,  up  to 
25  PCs  can  share  up  to  four  printers. 

And  you  can  consult  (toll-free)  with  our 
printer  sharing  experts  before  placing  your 
order. 

The  CrossPOINT  switch  makes  the  print- 
ers in  your  office  work  together  as  an  orga- 
nized unit  and  offers  dramatic  economic 
benefits. 

PC  Magazine  in  1985  profiled  the  ideal 
printer  sharing  system.  We  compared  their 
wish-list  against  EasyPRINT,  and  here’s  how 
we  stack  up: 

PC  Magazine  Profile EasyPRINT 


■ Hook  up  any  number  ol 

PCs  to  a printer. 

■ Support  your  choice  of: 

%s 

Letter  Quality 

Ybs 

Dot  Matrix 

%s 

Laser 

%s 

Plotter 

%s 

■ Large  segmented  print 
buBer. 

Ifes 

■ Accept  all  incoming  print 
jobs  no  matter  if  the  printer 
is  busy. 

%s 

* Support  mixed  serial  and 
parallel  devices. 

Yes 

■ Any  3-4  users  should  be 
able  to  justify  a joint  purchase 
of  all  three  printer  types. 

Yts 

■ Expandable — from  2-26  PCs 

■ Supports  serial  and/or  parallel 
printers  in  any  combination 

■ Ibtally  automatic 

■ Spooled  printer  services 

■ Cable  lengths  to  500  feet. 

■ Economical — configurations  start 
at  $79.98  per  PC. 


“Best  bargain.” 

— PC  Magazine,  April  28, 1987 


PurUiJirr  is  t rrtUirtni  Uadrnurli  of  Ahla.  Cafporal  tan 
PriM-g  ■ a nKMrrrd  iridemark  of  Software  DlnvllMB.  lot 

lb  Order  by  Phone  Call  in  U.S.  or  Canada 

(800)835-1515 

Or 

(800)  232-7729 

For  Conltguration  Assistance  & TFchnical  Questions 
Call  (603)  4aM254  or  (408)  7:!8^i77 

Place  your  Order  Immediately 
Dealer  Inquiries 
Invited 

Name 

Address 


City 

Slate Zip  _ 

Telephone! ! . 

Payment;  Visa.  MasterCard.  Check,  COD.  Bank  Draft 
Name  on  Credit  Card 

Cr.  Card  No Exp  Date I 

For  European  Sales  and  Reseller  Information  Contact; 

'Ihisl  International,  Brussel/Bruxelles,  Belgium 
Dll:  02/660  89  24  >lex:  62  803  l^lefax:  02/660  8868 
Server  Ttechnology,  Inc.,  140  Kifer  Ct. 

Sunnyvale,  CA  94086, 1>lex  6106003481 


Exclusive  Capabilities 

a Up  to  25  PCs  can  be  chained  using  the 
compact,  advanced  CrossPOINT  switch. 

■ Modular  telephone  line  cabling  makes 
installation  a “snap." 

■ Advanced  Forms  Support  solves  the  paper 
changing  problem  on  a shared  printer. 
Now  PC  users  can  print  regardless  of  the 
type  of  paper  mounted  on  the  printer. 

■ Three  software  packages,  EasyPRINT, 
Print-Q®  and  a special  version  of  Easy- 
LAN,*  are  integrated  with  the  CrossPOINT 
switch. 

■ EasyPRINT  and  DOS  take  60K,  leaving 
580K  for  memory  intensive  desktop  publish- 
ing programs  .such  as  Windows*  and 
PageMaker.® 

How  lb  Order  Your  Free 
EasyPRINT  Catalog 

Call  for  our  Free  12-page  EasyPRINT  Catalog 
tbll  Free  800/835-1515  in  U.S.  or  Canada,  or 
800/232-7729. 

Catalog  contains  $ 100  T)-ade-in  Coupon.  Send 
your  coupon  along  with  your  old  A/B  switch 
box,  and  we’ll  give  you  SIOO  off  on  any  Easy- 
PRINT product  that  uses  a CrossPOINT  switch. 


Order  Form 


It^m 

DeMiiption 

Price 

Qty  Amount 

BP-200 

EasyPRINT  Starter 
Kit2-PCs.  With 
EasyPRINT  software. 

$ 159.95 

1 

EP-300 

EasyPRINT  Starter 

Kit  3-PCs.  With  COM2 
serial  port  and  £a.<V' 
/Vf/AT  software. 

$ 849.96 

$ 

EP-TO) 

EasyPRINT  lax 
7PCs.With  Cross- 
POINTswitch  and 
EasyPRINT  software. 

1 899.95 

EP-7.W 

EasyPRINT  lor 

7-PC5.  With  Cross- 
POINTSwitch  and 
Print-Q*  software. 

t 999.95 

EP-800 

EasyPRINTfor 

8-PCs.  With  Cross- 
POINTSwitch  and 
special  Easy  LAN 
software. 

$1199.95 

California  Residents  add  slate  tax  $ 

Shipping  Charge  $ 

IbtalUrder Amoonl  $ 
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DO  NOT  DISTURB: 

When  it  comes  to  AC  power, 
computers  need  peace  and  quiet.... 


Shield  your  computer  and  irreplaceable  data  from  all  forms  of  power 
disturbances  including  blackouts,  brownouts,  sags,  surges,  spikes  and 
noise  with  the  continuous  protection  provided  by  UPS  systems  from 
American  Power. 


• For  file  servers,  UNIX,  CAD  and  PC  applications 

• Ultra-compact  desktop  design  for  easy  placement 

• Phase-synchronous  transfers  for  the  smoothest  and  most 
consistent  switchover  possible 

• Models  available  from  300  to  1200  Volt  Amps  for  computers 
from  micros  and  supermicros  to  minis 


American  Power  Conversion  Corporation 

89  Cambridge  Street  • Burlington,  MA  01803  • 617-273-1570 

Unix  IS  a trademark  of  AT£tT  Betl  Labs 
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In  addition  to  the  built-in  Ethernet 
transceiver,  video  controller,  1 megabyte 
of  RAM,  two  serial  ports,  and  a parallel 
printer  port,  the  base  VAXmate  system  is 
designed  to  accomiraxlate  an  additional  2 
megabytes  of  memory,  a modem,  and  a 
math  coprocessor  board.  The  floppy  disk 
drive  has  a 1.2-megabyte  capacity  and  is 
able  to  exchange  floppy  disks  with  IBM 
PC  AT  systems.  In  our  PC  Magazine 
benchmark  tests,  the  VAXmate  turned  in 
exacdy  the  same  score  as  an  IBM  PC  AT 
running  at  8 MHz. 

HARD  DISK  SUBSYSTEM  A 20- 

megabyte  hard  disk  subsystem  is  also 
available  for  the  VAXmate.  It  comes  in  a 
unique  subchassis  that  fits  under  and  mates 
directly  to  the  system  unit  holding  the 
monitor,  CPU,  and  floppy  disk  drive. 
Connectors  molded  into  the  cabinet  attach 
directly  and  eliminate  the  need  for  external 
cables.  The  expansion  box  for  the  hard 
disk  subsystem  also  contains  two  IBM 
PC-compatible  expansion  slots. 

One  limitation  of  the  VAXmate  is  that 
it  comes  with  only  a monochrome  display. 
The  display  supports  both  the  DEC  800  by 
250  and  640  by  400  graphic  modes  and  the 
IBM  320  or  640  by  200  modes.  You  can 
order  the  VAXmate  with  either  a green  or 
an  amber  display.  The  system  designers  at 
DEC  are  sold  on  Microsoft  Windows  and 
have  given  the  VAXmate  full  capability 
for  rurming  it. 

The  VAXmate  is  a pleasure  to  operate. 
The  system  unit  is  small  and  (unless  you 
have  a hard  disk  expansion  unit)  absolutely 
quiet.  The  screen  has  excellent  quality, 
and  the  keyboard  has  a logical  and  usehil 
layout.  The  keyboard  sports  14  special 
function  keys,  separate  cursor  control  keys 
(but  in  an  inveited-T  formation,  not  a dia- 
mond), an  oversize  Return  key,  and  a very 
long  cord.  The  system’s  three-button  me- 
chanical mouse  is  nicely  shaped  to  fit  the 
palm  of  your  hand.  (If  there  were  ever  a 
contest  for  mouse  ergonomics,  the  DEC 
mouse  would  (Hobably  win.)  Although  1 
still  don’t  love  its  boxy  design,  the  VAX- 
mate is  sleek  where  it  counts. 

The  VAXmate  system  hardware  is 
priced  at  $4,045.  While  this  isn’t  a bad 
price  for  an  AT  compatible,  you  can  find 
many  other  AT-altemative  systems  (in- 
cluding 80386-based  machines)  that  sell 
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for  much  less.  So  why  would  someone  buy 
a VAXmale? 

For  one  thing,  most  organizations  using 
larger  DEC  computers  won't  buy  just  one 
VAXmate.  They  will  buy  many  and  get  a 
quantity  discount.  Second,  the  price  in- 
cludes on-site  service  for  I year.  Since  this 
maintenance  is  done  by  the  same  people 
who  repair  the  rest  of  your  DEC  equip- 
ment, you  have  only  one  place  to  call  for 
maintenance.  DEC  also  offers  software 
telephone  support  and  on-site  system  train- 
ing. Finally,  the  VAXmate  is  integrated 
into  the  DTCnet  system  both  in  hardware 
and  in  software. 

I think  DEC  hit  the  target  it  was  aiming 
for.  The  VAXmate  isn't  every  person's 
PC,  particularly  since  it  doesn't  have  color 
graphics.  But  it  is  an  excellent  combina- 
tion of  a LAN  station  for  DECnet  and  a per- 
sonal computer  system  for  word  process- 
ing and  other  office  applications  that  don't 
need  color. 


DIGITAL  EQUIPMENT  CORP. 

IBM  PC  Network 
Integration  Package 

Digital  Equipment  Corp.’s  recently  re- 
leased IBM  PC  Network  Integration  Pack- 
age allows  you  to  integrate  IBM  standard 
PCs  onto  the  DECnet  network.  The  kit  is  a 


hardware/software  combination,  includ- 
ing an  Ethernet  card,  a keyboard  and 
mouse,  and  DECnet-DOS, 

The  Ethernet  card  that  comes  with  the 


FACT 


FILE 


IBM  PC  Network  Integration  Package 
Digilal  Equipment  Coip. 

200  Baker  Ave. 

Concord,  MA0I742 
(617)491-7161 

LlatPrtce:$l,l9S.  including Ethemet card. 
Ethernet  thin- wire  cable  assembly  kit,  me- 
chanicai  mouse,  keyboard.  DECnet-DOS 
client  software  license,  manual;  $895  without 
mechanical  mouse  and  keyboard. 

In  Short:  This  kit  allows  you  to  integrate 
IBM-standard  PCs  onto  the  DECnet  network, 
ft  comes  with  an  Ethernet  card,  a keyboard 
and  mouse,  and  DECnet-DOS. 

CIHCCEeraONHCAOEBStBVICtCAnO 


Digital  Equipment  Carpi  s IBM  PC  Network  Integration  Package  for  IBM  PC-type  systems 
includes  an  Ethernet  network  adapter  card,  a keyboard,  a mouse,  DECnet-DOS,  and 
dttcumentation . The  mouse  plugs  into  the  network  adapter  card  to  save  connections.  Also  shown 
are  the  gray  Ethemet  cables  and  coaxial  T-connectors  with  knurled  plastic  knobs  favored  by  DEC. 
The  T-connector  on  this  board  is  topped  by  a terminating  resistor  used  at  each  end  of  the  Network 
Integration  Package. 


kit  fits  in  one  full-length  PC  slot.  This  card 
has  a connector  for  thin  Ethemet  (RG-58) 
cable.  The  card  is  typical  of  devices  of  this 
sort,  with  jumpers  for  DMA  (direct  memo- 
ry access),  inteirupt,  and  memory  address 
selection  like  similar  cards  from  3Com  and 
Novell. 

The  included  keyboard  has  extra  func- 
tion keys  that  make  it  compatible  with 
DEC  applications  and  emulate  those  on  the 
DEC  VT  series  of  terminals.  The  keyboard 
also  has  all  of  the  keys  needed  to  make  it 
compatible  with  IBM  PC  and  AT  systems 
and  software.  The  keyboard  and  mouse  are 
the  same  as  those  described  in  the  review 
of  the  VAXmate. 

Substituting  a new  keyboard  is  an  ex- 
cellent way  to  get  the  additional  keys  need- 
ed to  mn  DECnet  applications  without  re- 
sorting to  reusing  special  function  keys  or 
remapping  other  keyboard  functions.  The 
planners  at  DEC  figure,  rightly  we  think, 
that  it  is  more  economical  to  substitute  a 
specialized  keyboard  than  to  change  train- 
ing materials  and  manuals  and  thus  get 
limited  functionality  by  trying  to  reuse  the 
old  keyboard. 


A critical  component  of  the  DEC  inte- 
gration kit  is  DECnet-DOS.  DECnet-DOS 
includes  the  features  found  in  generic  MS- 
DOS,  but  it  also  has  many  added  features 
that  allow  it  to  work  with  networked  sys- 
tems. This  operating  system  runs  fine  on 
an  IBM  PC  in  standalone  mode,  but  the 
standalone  mode  misses  a great  deal  of  its 
functionality.  By  the  way,  the  version 
numbers  of  DECnet-DOS  don't  seem  to 
parallel  MS-DOS  versions  as  the  version 
numbers  of  IBM's  PC-DOS  do.  For  in- 
stance. DECnet-DOS  1.1  is  compatible 
with  MS-DOS  3.1. 

DECnet-DOS  is  a total  network  operat- 
ing system.  All  workstations  running  un- 
der DECnet-DOS  and  connected  over  Eth- 
emet cable  can  contribute  resources  to  the 
network.  This  software  provides  the  file 
service,  printer  sharing,  security,  and  oth- 
er services  needed  in  a server,  plus  the  re- 
direction of  IX)S  commands  needed  in  a 
workstation. 

The  sidebar  “A  Look  at  DECnet”de- 
scribes  the  primary  features  of  DECnet  and 
DECnet-DOS.  Although  DEC  has  a be- 
wildering array  of  acronyms  describing 
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MULTIPLEX 

for  PC-to-Host 

SYNERGY 

• 

With  Multiplex,  your  PC  applications  can  use 
data  previously  locked  away  on  corporate  minicomputers. 


FRANK  J.DERFLER,  JR. 


subpmgrdiiis  lhal  handle  network  manage- 
ment. remote  file  aceess.  file  transfer,  and 
other  aetivities,  in  praetiee  these  programs 
are  invisible  to  the  people  using  (as  op- 
posed to  administrating)  the  system.  The 
files  located  on  the  DECnet  server  (either  a 
VAX  running  VAXIVMS  Senices  or  a PC 
or  VAXniate  running  DECnet)  are  avail- 
able to  network  users  as  additional  disk 
drives  on  their  PCs.  Standard  DOS  com- 
mands are  used  to  access  files  and  to  trans- 
fer them  between  VMS-based  and  DOS- 
ba.sed  servers  on  the  same  network. 

DEC'S  Network  Integration  Package  is 
easy  to  install.  The  cable  from  the  key- 
board plugs  into  the  same  connection  as 
the  standard  PC  or  XT  keyboard  docs.  The 
board  slides  into  an  empty  8-bit  expansion 
slot,  and  the  mouse  plugs  into  the  Ethernet 
interface  board.  This  is  an  intelligent  ar- 
rangement for  connecting  the  mouse,  since 
it  saves  either  the  serial  port  or  expansion 
slot  used  by  typical  mouse  interfaces. 

The  DECnet  software  loads  automati- 
cally through  a program  called  the  DEC- 
net-DOS  Installation  PriKcdure  (yes,  DEC 
calls  it  DIP).  DIP  checks  to  see  if  your  PC 
is  configured  with  the  proper  operating 
system  and  with  sufficient  memory  and 
disk  space.  Then  the  program  presents  a 
menu^lriven  series  of  steps  that  configure 
the  network  parameters  and  install  the  ap- 
propriate DECnet-DOS  utilities. 

DIP  alsir  automatically  creates  or  mixli- 
fies  existing  CONFIG.SYS  or  AUTOEX- 
EC.BAT files  to  set  the  right  number  of 
files  and  buffers,  to  set  the  last  drive  speci- 
fication, and  to  load  and  .start  the  network- 
ing programs. 

Like  IBM’s  PC  Unal  Area  Network 
Program  and  other  MS-Net-based 
networking  programs,  DECnet-DOS  is 
not  very  ea.sy  on  RAM.  A minimum  con- 
figuration for  Ethernet  communications 
consumes  about  I05K  bytes  in  addition  to 
whatever  DOS  takes.  Adding  the  ability  to 
donate  resources  to  the  network  (that  is,  to 
act  as  a server)  takes  more  than  another 
lOOKofRAM. 

Configuring  the  DIP  menu  items  refer- 
ring to  the  network  is  probably  a job  for  the 
network  administrator.  But  installing  the 
rest  of  DEC'S  Network  Integration  Pack- 
age in  an  IBM-standard  system  is  a simple 
task  that  anyone  with  a screwdriver  can 
handle. 


The  mo.st  common  application  in  the 
minicomputer  world  is  the  database 
management  system,  which  often 
comes  in  the  form  of  accounting,  inven- 
tory, reservation,  or  other  applications. 

Since  so  much  corporate  data  is  stored 
on  minicomputers,  it  would  be  helpful  if 
you  could  use  your  PC  to  work  with  that 
data.  Extracting  data  from  a minicomputer 
DBMS  and  bringing  it  to  a PC  applications 
program,  however,  has  traditionally  been 
a complex  ta.sk.  But  a new  program  called 
Multiplex  connects  PC  applications  to  da- 
tabase management  systems  on  host  com- 
puters running  Xenix.  UNIX,  VAX/ 
VMS.  and  similar  operating  systems. 

TRANSFER  TECHNIQUES  Tradition- 
ally, users  wanting  to  connect  a PC  to  a 
host  computer  had  three  choices:  terminal 


emulation,  file  transfer,  and  virtual  file 
storage. 

Terminal  emulation  lets  you  use  the  PC 
as  a terminal  to  mn  programs  on  the  host. 
But  terminal  emulation  doesn't  take  ad- 
vantage of  the  PC’s  standalone  processing 
capabilities  or  provide  any  synergy  be- 
tween PC  applications  and  host  DBMS 
programs. 

File  transfer  products,  such  as  Blast  and 
Kermit,  allow  you  to  move  files  between 
the  PC  and  the  host,  but  they  don’t  trans- 
late between  the  file  formats  used  in  the 
host  and  those  used  in  the  PC.  Some  data- 
ba.se  management  programs  create  a pro- 
gram-to-program  link  between  PC  and 
minicomputer  versions  of  the  same  prod- 
uct, but  they  work  only  for  .specific  pro- 
grams. 

Finally,  virtual  file  storage  systems 
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With  Multiplex  software  instailed on  both  your  PC  and  a host  minicomputer,  you  can  download  a 
variety  of  DBMS  files  from  the  host  for  use  on  your  PC  while  keeping  the  file  formats  intact.  The 
hookup  can  be  made  with  either  RS-232C  or  LAN  connections. 


make  the  host  a file  server  for  a network  of 
PCs.  This  type  of  connection  uses  the  fa- 
cilities and  peripherals  of  the  host  for  file 
storage,  but  it  does  not  guarantee  transfer 
of  files  between  applications  in  the  host 
and  in  PCs. 

Because  applications  for  the  PC,  such 
as  Lotus’s  I -2-3,  and  for  the  DEC  VAX, 
such  as  the  RMS  DBMS,  use  different  bi- 
nary data  file  formats,  it  is  difficult  to  share 
data  between  these  applications.  And  even 
though  some  reformatting  utilities  are 
available,  these  utilities  may  lose  informa- 
tion such  as  dollar  signs  and  formula  for- 


F A C T 


FILE 


Multiplex 

Network  Innovations  Corp, 

20863  Steven,s  Creek  Blvd, 

CupcrliiH).  CA  95014 
(408)  257-6H(X) 

List  Price:  S695  to  $20,(XXJ  (depending  on 
host  amfiguration)  for  the  host  fwtjgrdm  and 
on  unlimited  number  of  workstations. 
Requires:  256K  RAM.  two  disk  drives, 
DOS  2. 1 or  later. 

In  Short:  An  effective  and  easy-to-use  prod- 
uct for  those  who  need  to  use  a PC  to  access 
and  use  data  stored  on  a minicomputer.  Not 
copy  protected, 

CinCif6S0ONR£A[3£nSERVlCE:CARb~ 


mats  when  they  translate  between  applica- 
tion file  formats. 

With  Multiplex,  however,  you  can  use 
1-2-3  to  analyze  financial  results  from  an 
accounting  database  run  on  the  VAX  or  to 
read  and  edit  reports  created  by  the  corpo- 
rate DBMS  using  a word  processing  prtxl- 
uct  on  the  PC. 

To  use  Multiplex,  you  must  tun  a por- 
tion of  the  Multiplex  system  in  the  PC  and 
another  portion  in  the  host.  But  Multiplex 
doesn’t  care  how  the  PC  is  connected  to 
the  host.  You  can  make  the  coruiection 
through  RS-232C  cables  or  a local  area 
network.  You  can  run  Multiplex  over  a 
number  of  networks,  including  DECnet 
and  Sun’s  NFS. 

The  portion  of  the  Multiplex  system 
running  on  the  host  interacts  with  the 
host’s  DBMS  to  create  a query  or  report. 
The  portion  of  the  system  running  on  the 
PC  takes  the  output  of  that  query  and  trans- 
lates it  into  one  of  several  formats  com- 
monly used  by  PC  applications  programs. 
Multiplex  will  start  the  PC  applications 
program  and  maintain  contact  with  the 
host  in  case  more  data  is  needed.  The  PC 
file  formats  Multiplex  can  create  and  the 
host  DBMS  programs  it  can  query  are 
shown  in  the  “Multiplex  File  Formats”  ta- 
ble on  this  page. 

Versions  of  Multiplex  are  available  for 
host  computers  running  under  the  MS- 


DOS,  UNIX  System  V,  Berkeley  UNIX, 
Xenix,  and  VAX/VMS  operating  systems. 
These  include  machines  marketed  by 
DEC,  AT&T,  Altos,  Hewlett-Packard, 
IBM,  Motorola.  NCR,  Plexus,  Pyramid, 
and  Sun. 


Multiplex  File  Formats 

Host  DBMS 
progrims  Mullh 
pl9i  cao  goory 

PC  flio  formats 

Malllplax  eaa  craala 

HPSQL 

WKS  (1-2-3,  Symphony,  and 
other  programs) 

IntormiM'SQL 

.DBF  {dBASE.  Framework. 

Reflex,  and  R.-Pase) 

logres 

ASCII  text  (word  processing 
programs) 

Oracle 

SYLK  {Multiplan.  Microsoft 

Word.  Microsoft  Chart,  and 
other  programs) 

Unity 

DIF  (Many  graphics  and 
spreadsheet  programs) 

VAXRdb 

VAX  RMS 

TOTAL  SERVICE  Multiplex  is  not  a 
utility;  it  is  a complete  environment  for 
connecting  the  PC  and  the  host.  Multiplex 
performs  all  communications  steps, 
DBMS  inquiry  activities,  translations,  and 
control  of  PC  applications.  You  choose  the 
PC  application  and  initiate  communica- 
tions from  the  Multiplex  menu.  You  look 
at  the  data  in  the  host  DBMS  through  Mul- 
tiplex's row-and-column  format. 

Multiplex  works  through  the  log-in 
password  protection  of  the  host  and  re- 
spects the  access  rights  and  limitations  es- 
tablished on  the  host  machine.  It  runs  as  a 
user-level  application  on  the  host  and  does 
not  give  the  PC  user  the  ability  to  change 
the  data — only  to  browse,  view,  and  cap- 
ture it.  You  can  upload  files  from  the  PC  to 
the  host  through  several  /Wu/np/ex options, 
but  that  is  a communications  function  and 
not  a data  translation  function. 

Installation  You  must  install  Mul- 
tiplex on  both  the  host  and  the  PC.  The 
program  runs  in  PCs  with  256K  bytes  of 
memory.  You  don’t  need  a hard  disk.  Mul- 
tiplex occupies  only  about  6K  of  RAM 
when  the  data  captured  from  the  host  is  be- 
ing processed  by  applications  on  the  PC. 
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NnVORN/PC/HOST  CONFIGURATION 


NE1V0RX:  Type Async-Packet 

1/0  Port coni  Nodeai  Type...  None 

Speed 9600  Telephone.. 

Parity None  Dial  Type. . Tone 

Data  Bits....  ASCII-8  Tineout....  30  seconds 

Flow  Control.  Both  Atteupts...  1 

Pkt  Length. . . 256 
Host  Naae. . . . 

PC/LOCAL:  Uork  Dir c-Aniapx 

Nacro  Dir....  c:SniBpx 

Display IBH-Color 

Printer Parallel  interface 

HOST:  Uork  Dir /user/apx/deiio 

User  Naae....  Auto-Connect.  Hanual 

Password Logout "exit" 

Proapts:  Tiaeouts: 

Login "ogin:  " 5 seconds 

Password...  "assword:*'  5 seconds 

Coaaand....  "$  " 15  seconds 


The  Multiplex  Configuration  status  display  contains  entries  for  the  basic  communications  link  and 
a script  describing  how  the  dialogue  between  the  PC  and  the  host  should  be  handled.  Standard 
UNIX  and  VMS  configuration  files  are  shipped  with  Multiplex . 


DBLINK: 

Tewplate  Dir. 

APPLICATION  CONFIGURATION 

ciNniapx 

Brand 

Infomix 

Nane 

■pxdewo 

User  Naiie. . . . 

<none> 

Password 

<none> 

Titles 

No 

Deliaiter. . . . 

’ ’ 

FILE-tlGR: 

Convert  EOL. . 

Yes 

List  Detail. . 

No 

Auto-Na»e. . . . 

Lower-Case 

File  Headers. 

Yes 

Uiew  Node. . . . 

Text 

TERtl-DlUL: 

Ke^ap  File. . 

vtl08 

Menu  Key 

{F8} 

Print  Keg. . . . 

<ALT-P> 

Capture  Keg.. 

{ALT-O 

Line  Wrap. . . . 

Yes 

Local  Echo... 

No 

The  Multiplex  program  must  know  the  brand  of  DBMS  being  used  on  the  host  system . A screen 
follows  that  specifies  the  different  PC  applications  used  and  the  directory  the  application  is  in. 


Multiplex's  PC  installation  program  is  a 
batch  file  that  asks  for  the  name  of  the  tar- 
get drive  and  then  moves  the  files.  It  re- 
quires no  options  or  extensions. 

The  host  installation  process  is  different 
for  various  computer  and  operating  sys- 
tems but  typically  involves  inserting  a data 


cartridge  or  floppy  disk  into  the  host  and 
running  an  installation  script. 

When  you  use  Multiplex,  you’ll  see  a 
Lotus-like  interface  with  the  alternatives 
listed  on  the  top  of  the  screen  and  a row- 
and-column  format  below.  You  also  select 
some  functions  through  a window  that  ap- 


pears in  the  middle  of  the  screen. 

You  can  log  on  to  the  host  computer 
manually,  or,  more  typically.  Multiplex 
will  do  the  job  automatically.  You  can 
store  the  user’s  name  and  password  in  the 
Multiplex  Configuration  menu.  The  data  is 
in  an  encrypted  format,  so  creating  the 
automatic  system  doesn’t  jeopardize  secu- 
rity. 

Once  the  Multiplex  program  on  the  PC 
and  the  Multiplex  program  on  the  host  es- 
tablish communications,  you  see  a spread- 


■ You  can  log  on  to  the 
host  computer  manually, 
or  Multiplex  will  do  the 
job  automatically. 

sheet-style  display  of  the  database  pro- 
gram on  the  host.  The  Multiplex  program 
enters  the  data  dictionary  of  the  host 
DBMS  and  presents  an  image  of  how  the 
host  database  is  constructed.  Choosing  the 
Multiplex  Browse  command  lets  you  move 
around  inside  the  database  and  select  the 
tables  you  want  to  link  and  fields  you  want 
to  use  in  a database  sort.  This  DBMS  inter- 
face is  similar  to  that  of  the  Paradox 
DBMS  for  microcomputers.  Multiplex 
automatically  translates  the  output  of  the 
DBMS/Mulliplex  interaction  and  gives  it 
to  the  selected  PC  application. 

An  important  aspect  of  Multiplex  is  its 
recording  and  self-running  feature.  As  you 
go  through  a communications  and  data  ex- 
traction session,  the  program  records  your 
steps.  The  recording  process  creates  an 
ASCII  file  that  holds  the  macro  coirunands 
and  that  can  automatically  rerun  the  ses- 
sion. You  can  edit  and  make  comments  in 
this  macro  file.  This  file  runs  the  entire  ses- 
sion up  to  the  point  of  starting  the  PC  appli- 
cations program.  At  that  point,  program- 
ming languages  such  as  the  1-2-3  macro 
language  can  take  over  the  pnxiessing  task 
to  make  the  entire  process  run  in  a hands- 
off  mode. 

While  a PC-to-host  session  is  running, 
you  can  select  the  FIO  key  to  drop  into 
DOS;  the  F8  key  brings  in  a terminal  emu- 
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Despite  all  the  claims,  networking  has  stayed  just 
out  of  reach  for  many  people.  Instead  of  simple  and 
quick,  you  usually  find  complicated,  confusing, 
and  costly  systems. 

QuadStar  is  different.  It  puts  networking  where 
you  can  get  a grip  on  it. 

Easy  to  install  and  start 
First,  get  your  hands  on  the  QuadStarter  Kit.  It 
includes  everything  you'll  need:  adapter  boards, 
software,  manuals,  and  cables.  Plus  simple, 
lO'Step  instructions  in  a conven- 
ient fold-out  guide,  a helpful 
audio  tape,  and  other  plain- 
English  materials.  In  no  time 
at  all,  you’ll  have  the  equip- 
ment in  and  the  network  up 
and  running. 

Simple  to  operate 

Instead  of  confusing 

Trademarks/ cwTwrs:  Quadram.  the  Quadram  logo.  QuadStar/ Qiudram 
Tapestry/Torus  Systems  Limited 
CIRCLE  189  ON  READER  SERVICE  CARD 


computer  code,  QuadStar  and  Tapestry  operating 
system  use  simple  icons,  easy-to-understand  symbols, 
like  an  “out  box”  to  send  electronic  mail. 

A real  performer 

At  the  same  time,  feel  the  full  network  power  in 
your  hands.  QuadStar  and  Tapestry  deliver  all  the 
performance  you’ll  need  to  do  serious  networking— 
one  work  group  now,  more  as  your  needs  grow. 

A price  you  can  handle 
It’s  even  easy  on  your  wallet.  Station- 
for-station,  QuadStar  costs  about  half 
what  you  d expect  to  pay  for  a network. 
For  simple,  serious,  affordable 
networking,  choose  QuadStar. 
See  your  dealer  or  contact 
Quadram  at  One  Quad 
’ay,  Norcross,  GA  30093. 


Felep^ione  404/564-5566. 

QuadStar 


By  QUADRAM. 


■ MULTIPLEX 


■itro  Column  Uindoui  Inquiry  Talole  Database  Output  Quit 
iriji.i.-e  the  contents  of  the  active  uindou) 


iihIn 

order.nr  ortLdate  ou5t_nr 

oroLamount  req.(iats  salesr  office  commerit 

1 

7485943  10/20/84 

5050 

3456,98  11/30/84 

300 

302 

2 

4738303  10/13/84 

5030 

67000,00  12/30/84 

400 

302 

3 

4734842  12/13/84 

5010 

50000,00  01/21/85 

300 

105  Replace 

4 

8749403  10/15/84 

5010 

8750,46  11/15/84 

1100 

302 

5 

9483782  11/15/84 

5450 

6575,00  01/15/85 

1300 

110  Initial 

6 

3847394  12/10/84 

5600 

11450,75  02/01/85 

1500 

220  Qty  50E 

7 

4538473  01/01/85 

5030 

985,75  02/01/85 

1700 

220 

8 

1293738  01/01/85 

5040 

35000,00  03/15/35 

300 

105  Region 

9 

4836349  11/20/84 

5080 

22350,00  11/30/34 

1700 

220  RUSH!!' 

10 

2937493  11/15/84 

5600 

2350,00  01/15/85 

800 

210 

11 

3846739  01/05/85 

5080 

2956,84  02/02/85 

700 

220  Closeo'.. 

12 

1028392  12/10/84 

5197 

23450,00  02/15/85 

600 

210  Special 

13 

3048393  11/19/84 

5600 

250,87  11/19/84 

1500 

210  Credit/ 

14 

4583948  10/25/84 

5600 

4503,74  11/15/34 

1400 

210 

15 

8937463  12/06/84 

6100 

120000,00  02/28/85 

300 

105  Region 

10 

3847382  01/03/85 

5100 

56784,56  02/05/85 

1000 

301  flew  Div 

17 

1938284  11/25/84 

5090 

245,67  12/15/84 

1300 

220 

18 

3047384  11/15/84 

5020 

2468,74  12/15/84 

800 

210 

The  Multiplex  program  enters  the  data  dictionary  of  the  host  DBMS  and  presents  the  PC  user  with 
an  image  of  how  the  database  is  constructed.  The  PC  can  be  used  to  browse  through  the  structure 
of  the  tables  and fields  in  the  database files. 


illJiiJ 

;elect  file(s)  to  send: 

PC  Files  in;  c;\nimpx 

fiUT0123,liKS 

CUSTLIST,mC 

CUSTIIST,TPL  CUSTLIST,TXT 

DftTfi.yXS 

DB,BflT 

Fn,BflT 

FR0flK,I1AC  l1PX,aiF 

ROSTER,  TPL  SSLESRPT.mC 

flPX.EXE 

nPX.HLP 

npx,ovi 

SftlESRPT.UKS 

SCREEfl00,CftP 

SCREEfl01,CflP  SCREEN02,CflP 

SLSDEnOl.fIflC 

yiDEii,n0c 

SLSDEfl02,nfiC 

TE.BflT  TITLE, nflC 

vri00,iifip 

Host  Files  in;  /user/nipx/demo 

customer. h 

customer, q 

ddlocbfile 

errlog 

field.idx 

file,db 

file.dbr 

file.h 

lockfile 

mpx.exe 

mpxdemo.dbs 

mpxdemo.dbs,  11 

offices, h 

offices, q 

orders. h 

orders, q 

patch,  Isas 

roster, tpl 

salesrpt.mac 

salesrpt.tpl 

staff, h 

staff, q 

unify.db 

The  file  manager  supports  PC  and  host file  management  and  also  makes  it  easy  to  tranter  text  and 
binary  files  between  the  systems.  This  screen  shows  three  files  on  the  PC  selected  to  be  transferred 
to  the  host.  Wildcard  matching  for  file  transfers  is  also  supported. 


lation  program  for  direct  communications 
with  the  host.  FI  calls  up  a full  screen  of 
context-sensitive  help. 

During  terminal  emulation.  Multiplex 
operates  like  a DEC  VT- 102  terminal,  but 
emulation  of  the  newer  VT-220  terminal  is 


■ With  Multiplex,  while  a 
PC-to-host  session  is 
running,  you  can  select  the 
FIO  key  to  drop  into  DOS. 


not  available.  A menu  lets  you  change  the 
keyboard  to  enter  single-key  macros  that 
you  can  use  for  host  links.  A full  menu  of 
options  allows  you  to  select  printers  and  to 
perform  Tile  capture  and  Uansfer  during  the 
terminal  emulation  session. 

Multiplex  is  sold  through  hardware 
manufacturers  such  as  Altos,  Convergent 
Technologies,  NCR,  Motorola,  and  Plex- 
us, and  it  is  available  from  Relational 
Technology  and  Unify.  When  you  order, 
you  must  specify  the  host  hardware  and 
operating  system  you  want  to  use  it  on. 
You  also  need  to  conftrm  that  Multiplex 
supports  the  host  DBMS  you  intend  to  use. 

Pricing  varies  with  the  size  of  the  host 
system.  If  the  host  is  a PC  AT  running  the 
Xenix  operating  system,  the  Multiplex 
package  costs  $695  for  the  complete  host 
and  workstation  package.  The  package  for 
a MicroVAX  II  is  $3,000  for  the  host  soft- 
ware and  an  unlimited  number  of  stations. 

The  Multiplex  manual  is  complete  and 
well  illustrated.  It  provides  a table  of  con- 
tents, an  index,  and  a listing  of  commands. 
A keyboard  template  is  included  to  help 
you  use  the  special  function  keys. 

BOTTOM  LINE  We  found  Multiplex 
effective  and  easy  to  use.  If  the  people  who 
control  the  minicomputer  in  your  organi- 
zation will  agree  to  install  the  program  on 
their  side  of  the  link,  Multiplex  will  deliver 
the  synergy  between  the  PC  and  host  mini- 
computer systems.  EB 


Frank  J.  Derfler,  Jr.,  is  a contributing  edi- 
tor of  PC  Magazine. 
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Put  Your  Laptop  in  Protective  Custody^ 

And  you  can  leave  your  briefcase  home! 

we've  Just 

1 WHAT'S  AVAILAfitfJjL 

‘ ■ 

>-^S£=--'’ 

The  note  above  is  obviously  mythical, 

but  we  can  assure  you  that  the  premise  is  based  in 

fact Several  nronths  ago  we  spoke  to  a number  of 

companies  who  were  purchasing  laptops  for  their  field 
personnel.  We  wanted  to  combine  their  input  about  an 
“ideal"  case,  with  our  experience  in  designing  specialized 
cases.  Repeatedly,  in  our  conversations,  the  criteria  in  the 
surfacing.  So.... 


above  note  kept 

WE  DECIDED  TOAUACK  nEPRDDLEM 
ON  TWO  FRONTS 

The  first  was  to  develop  the  features.... 

Main  Compartment-Accommodates  all  major  laptops!  Just  move 
the  adjustable  padded  divider  to  create  two  compartment-one  to 
house  the  main  unit  and  the  other  to  store  the  power  pack,  cables,  etc. 
Also  has  a 17"  wide  pocket  for  literature,  charts,  etc. 

Briefcase  Compartment-Eliminates  your  need  for  separate 
briefcase!  Organized  section  provides  for  pens,  pads,  glasses,  airline 
tickets,  etc.  and  still  can  accommodate  a 2"  ring  binder. 

Padded  Leather  Handle-Quickly  converts  to  a convenient  shoulder 
strap. 

Protective  Custody'  doesn’t  look  like  a computer  bag.  It  has  the 
styling  of  a briefcase  or  small  travel  bag.  So,  only  you  know  it’s 
carrying  a computer. 

...And  the  second  was  to  ensure  durability! 

O Outer  Body-1000  Denier  Cordura  nylon  treated  with  Waterloo. 
Exceeds  40  hydrostatic  P.S.I.  Dimensions:  18’'Wx14.5'’Hx3.5"D,  3 
lbs. 

© Inner  Protection-All  sides  have  %"  enbazote  closed  cell 
foam-the  same  as  in  crash  helmets,  (shock  resistance,  not  thickness, 
is  the  critical  point).  Additionally,  '/<"  high  impact  corrugated  plastic  is 
used  to  line  the  bottom  and  rearside. 

© Inner  Llning-430  Denier  non-abrasive  packcloth 
O Webbing-3,000  lb.  test  woven  nylon 
© Zippers-Double-pull,  self-repairing  nylon 
® Stitching-Bonded  nylon  thread,  double  and  triple  stitched. 
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corporate 

Need  and  teatures? 


V1SA#_ 


. M C.  #_ 


or  copy  o(  corporate  purchase  order  or  personal  check 


Please  send  cases  & S94.50  ea. 

MUST  CIRCLE  COLOR  SELECTION  Grey  Black 

Please  gold  stamp  initials  & S5.00  per  case 

Print  initials  (Max  3 letters) 

Tax-NY  (8/4%)  or  NJ  (6%) 

Handling  and  Shipping  (U  P S )- 
S5.00  per  unit 

Total 

Please  allow  4 weeks  for  delivery  Do  not  give  a P.O.  box 
For  quantity  purchases,  please  call  for  pricing 


Protective  Custody  ' 

Vo  CWW  Inc. 

3 University  Place 
P.O.  Box  185 
Great  Neck,  NY  11022 

(212)  267-1941 


FREE  GUARANTEED 

COR  WE‘LL  TAKE  OFF  YOUR  RURCHA8EJ 


The  Nanosecond 

Think  of  a clock  ticking.  Tick...Tick...Tick 
...One  second  apart.  In  a world  full  of  seconds, 
things  could  get  pretty  tedious.  So  let’s  pick 
up  the  pace  a bit.  shall  we??  To,  uhh,  nanosec- 
onds, yeah  — nanoseconds.  In  between  sec- 
onds ticking  off  are  little  nanoseconds,  also 
ticking  off.  One  billion  of  them.  Ticktickticktidrtick 
ticktickticktickticktickticktickticktick.  Now 
that  livens  things  up,  doesn't  it??  Suddenly, 
next  to  a nanosecond,  a second  isjust  about 
as  exciting  as  watching  the  grass  grow.  So  all 
you  folks  that  think  the  speed  of  light  is  so 
blinding  (at  186,000  miles  per  second)  just 
aren't  putting  things  into  the  proper  per- 
spective. Light  really  only  travels  11.785 
inches...in  a nanosecondl!  In  a world  full  of 
nanoseconds,  light’s  just  a flash  In  the  panll 
But  one  company  alwrays  moving  ahead  is  The  Fast  Computer  Co. 
No  matter  what  you  need  for  your  computer,  delivery  isjust  one  business 
day  away,  guaranteed.  All  our  order-processing  is  completely  on-line,  so 
your  order  is  picked,  packed,  and  shipped  fast.  With  ABSOLUTELY  FREE 
GUAFIANTEED  OVERNIGHT  DELIVERYll  No  longer  shall  you  stare  at  the 
clock,  tediously  ticking  off  the  seconds.  In  fact,  if  you  don’t  receive  your 
order  within  the  promised  next  business  day.  we’ll  refund  5%  of  the 
purchase  price.  Moving  across  the  globe  in  a few  shakes  of  a nanosecond’s 
tail.  The  Fast  Computer  Co.  keeps  PC  software  and  hardware  moving 
onwards  towards  it’s  destination...With  FREE  GUARANTEED  OVER- 
NIGHT DELIVERY.  From  The  Fast  Computer  Co.  Ticking  off  the  nano- 
seconds as  fast  as  you  think. 


OVERNIGHT DEUVERY 


HARDWARE 


LAPTOP  COMPUTERS 


TOSHIBA 

T1100+ 

T3100* 

..  CAa 
. $3289 

1 PRINTERS  1 

EPSON 

FX-86e 

. . $339 

FX-286e  

. . $479 

LQ800  

. . $479 

LQ  1000  

. . $679 

NEC 

P660  

. . $479 

P760  

. . $659 

OKI  DATA 

M182 

. . $265 

M192 

. . $369 

M293 

. . $735 

TOSHIBA 

P321SL 

. . $559 

P/S  351  

. . $999 

LASER  PRINTERS 


CANON 
Laser  Printer 

LBP8A1 $1899 

HEWLETT  PACKARD 

Series  2 $1949 


MONITORS 

AMDEK 

Color  600-S 

. $369 

Color  722  

. $475 

Amber310A 

. $149 

410A 

. $159 

NEC 

Multi-sync  color 
w/swivel  base 

. $579 

PRINCETON  GRAPHICS 
RGBHX-12 

.$449 

RGB  HX12E 

. $535 

Amber  Max  12 

. $159 

RGB  SR- 12 

. $569 

MULTI-FUNCTION 

1 BOARDS 



AST  RESEARCH 

Six  Pack  Premium $199 

Six  Pack  Plus  (384K) $199 

Rampage  W/256K $275 

Rampage  286 

W/512K  $429 

Advantage  (128K) $349 


GRAPHIC  BOARDS 


HERCULES 

Color  Card $155 

Graphics  Card  Plus $189 

InColor $325 

PARADISE  SYSTEMS 
Auto  Switch  EGA 

Card $21S 

NEC 

G8I-EGA  $349 

QUADRAM 

EGA  Plus  Graphics $319 

Pro  Sync  EGA $349 

VIDEO  7 

Vega  (Vi  Card)  $249 

Vega  Deluxe  (Vi  Card)  . . . $349 


MODEMS 


HAYES 

Smartmodem  1 200 $309 

Smartmodem  1200B 

w/Smartcom  ]l $309 

Smartmodem  2400 $465 

Smartmodem  2400B 
w/Smartcom  II $465 


MOUSE  INPUT  DEVICES 


IMSI 

PC  Mouse  w/Dr. 

Halo  2 $119 

MICROSOFT 
Microsoft  Mouse 

(Serial) $129 

Microsoft  Mouse 
(Buss) $119 


SURGE  PROTECTORS 


KENSINGTON 

MICROWARE 

Masterpiece  Plus $119 


KEYBOARDS 


KEYTRONIC 

5151  (Deluxe) $169 


MEMORY  STORAGE 


IOMEGA 
8emoulli  Box 

(lOr  10)  $1449 

Bernoulli  Box 

(20*20)  $1899 

Bernoulli  10  MB 

Cartdg.  Tr $169 

Bernoulli  20  MB 
Cartdg.  Tr $255 


HARD  DISC  DRIVES 


PLUS 

Hard  Card  20  Mb $649 


HARD  DISC  DRIVES 


SEAGATE 

20  Mb  Vi  Ht  Int 

. . . $369 

30  Mb  Vi  Ht  Int 

. . . $469 

20  Mb  Full  Ht  (AT)  .. 

. . . $569 

30  Mb  Full  Ht  (AT)  .. 

. . . $609 

40  Mb  Full  Ht  (AT)  .. 

. . . $969 

SOFTWARE 


WORD  PROCESSING 


Display  Write  IV 

. $325 

Lotus  Manuscript  

.$349 

Microsoft  Word  3 

. $229 

Multimate 

. $235 

Multimate 

Advantage  H 

.$279 

PF5  Professional  Write. , 

. $115 

Volkswriter3 

. $145 

Word  Perfect 

. $215 

Wordstar  Professional 

Re).  4 

$239 

Wordstar  2000  Plus 

.$219 

XY  Write  III 

. $245 

WORD  PROCESSING 

1 ADD-ONS 

Print  Shop 

. . . $39 

Punctuation  & Style 

. . $89 

Turbo  Lightning 

. . $59 

Word  Perfect  Library  . . . 

. . $65 

DATABASE  MGMT. 

Cornerstone 

. . $65 

d Base  III  Plus 

. $409 

d Base  III  Lan  Pak 

.$599 

Foxbase  Plus 

.$245 

PFS  Professional  File  . . . 

. $145 

Q&A 

. $239 

R:  Base  System  V 

.$359 

Revelation 

.$519 

DATABASE  MGMT. 
ADDONS 

Clipper 

$399 

R:  Biase  Ext.  Report 

Writer  

$179 

Genifer 

$215 

Quick  Report 

$145 

INTEGRATED 

SPREADSHEETS 

1 

Ability  Plus 

...  $149 

Enable 

. . . $365 

Framework  (1 

. . . $409 

Lotus  1 -2.3 

...  $315 

Microsoft  Multiplan  . . 

...  $119 

PFS  First  Choice 

. ..  $105 

Symphony 

. . . $459 

1 SPREADSHEET  ADD  ONS 

HAL 

..  $109 

Lotus  Report  Writer 

. . . $79 

Smart  Notes 

. . . $49 

SQZ 

. . . $59 

1 DESKTOP  PUBLISHING 

Click  Art  Personal 

Publisher 

..  $99 

Harvard  Pro  Pub 

. $445 

Page  Maker 

. $499 

Ventura  

. $545 

GRAPHICS 

Energtaphics  (NEW) . . . . 

.$309 

MiCTosoft  Chart 

. $189 

CAD/CAM 

Generic  CAD 

..$69 

ProDesign  II 

$179 

LANGUAGES  I 

BASIC  Compiler  (MS) . . . 

. $255 

C Compiler  (MS)  (4.0) . . 

.$269 

COBOL  Compiler  (MS)  . . 
FORTRAN  Compiler 

. $425 

(MS) 

. $269 

Lattice  C Compiler 

.$239 

Macro  Assembler  (MS) . . 

..  $95 

Pascal  Compiler  (MS) . . . 
Quick  BASIC  (MS) 

. $179 
..  $65 

Turbo  Pascal  (plus  BCD 

8 8087) 

..  $65 

1 PROJECT  MANAGEMENT  1 

Harvard  Total  2 

$375 

Microsoft  Project 

$239 

Super  Project  Plus 

$305 

Timeline 

$235 

1 FINANCIAL  1 

Managing  Your 

Money 

$115 

Dollars  N'  Sense 

$105 

1 ACCOUNTING  I 

BPI  Entry  

$169 

CA  Accounting 

Modules 

CAa 

■ MISC/UTILITIES  1 

Copy  II  PC 

. $39 

Crosstalk  XVI 

. $99 

Disk  Optimizer 

. $35 

Fastback  

. $89 

Microsoft  Windovys 

. S65 

Norton  Commander 

. $45 

Nortbn  Utilities 

. $55 

Remote 

$149 

Sidekick 

. $55 

Smart  Com  II 

. $89 

Superkey 

. $45 

Traveling  Sidekick  

. $45 

XTREE 

. $39 

FAST  COMPUTER  CO. 


AS  PASTAS  YOU  THINK 


1 507  NEW  YORK  AVE.  HUmiNGTON  STATION.  NY  1 1 746 

1-800-5411IINK 

(84-465) 


’Guaranteed  overnight  delivery  on  all  orders  placed  by  2 PM  E.S.T.  Any  order  not  received  at  delivery  site  on  next 
business  day  will  receive  5%  off  purchase.  Never  a surcharge  for  American  Express.  Visa  or  Mastercard.  Credit  cards 
are  not  charged  until  after  your  order  has  been  shipped.  No  sales  tax  on  orders  shipped  outside  NY  State.  Ptease  add  2% 
tor  insurance,  and  handlir>g  ($3  00  minimum).  D^ective  merchandise  can  be  returned  lor  repair  or  exchange  (please 
call  lor  R.A.  no-j.  Due  to  variety  of  products,  we  cannot  guarantee  compatibility.  Prices  & policies  subrect  to  chanoe 
without  notice  ' * 
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Nantucket. 


The  business  software  you've  wanted  for  your 
Macintosh  has  been  running  on  the  IBM  PC  for 
years.  It's  written  in  dMSE,  but  now  you  can 
run  it  on  your  Macintosh. 

With  McMa^ 

McMax  runs  dBASE  programs  up  to  10 
times  faster  and  gives  you  an  outstanding  choice 
of  existing  applications.  Accounting,  order  entry 
and  inventoty  control  systems.  Time  billing, 
estimating  and  taxes.  Payroll,  personnel  and 
mailing  lists.  Just  transfer  what  you  need  to  your 
Mac  and  it's  yours. 

If  you'd  rather  do  it  yourself,  you'll  find  that 
McMax  is  just  what  you  need. 

Pull-down  menus  and  an  Assist  mode  help 
you  manage  your  data  with  no  programming 
experience.  And  whenever  you  want  to,  you  can 
talffi  control  with  a rich  set  of  English-like 
commands  that  you  use  interactively  or  in  your  own 
custom  programs. 

Whatever  your  mind  can  conceive,  McMax  makes 
it  easier  to  achieve.  It's  the  business  database 
management  standard,  made  better.  To  learn  more, 
write  Nantucket  Coiporation,  12555  Jefferson  Blvd, 
Los  Angeles,  CA  90066. 

Or  call  (213)  390-7923 
today.  Because  today, 

McMax  means 


McMa: 


business. 


means  business. 


In  Eurc^:  Nantucket  Corporation  (Europe'  2 Bluecoats  Avenue.  Fore  Street.  Heriloid,  Herts  SG 14 IPB  Telephone 0992  554621. 
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■ UTILITIES  ■ WINN  L.  ROSCH 


FOR 

SLIPPED 

DISKS 


Disk  drive  utilities  can  tell  you  how  healthy  your  storage 
system  is  and  warn  you  when  a crash  is  imminent.  Here,  14  utilities 
to  monitor  disks  and  diagnose  problems. 


The  biggest  problem  with  DOS  is  that 
it  is  exactly  what  it  purports  to  be.  a 
disk  operating  system  and  nothing 
else.  With  none  of  the  delusions  of  gran- 
deur that  haunt  so  many  software  pack- 
ages, DOS  makes  no  pretenses  of  stepping 
beyond  its  self-defined  operating  bounds 
into  the  realm  of  disk  installation,  mainte- 
nance, or  diagnostics. 

For  everyday  chores,  DOS  certainly 
has  what  it  takes — you  can  create,  copy, 
delete,  and  rename  all  the  files  you  want. 
You  can  panition  and  format  disks.  But 
when  you  suspect  a problem  in  your  mass 
storage  system,  when  you  want  to  be  cer- 
tain everything  is  working  properly,  or  you 
want  to  add  a new  drive  or  customize  your 
system  so  that  it  perfectly  matches  your 
needs,  you’ll  need  more  than  DOS. 

Where  DOS  fears  to  ttead.  however, 
third-party  vendors  run  rampant.  A whole 
body  of  software  is  available  for  easing  the 
process  of  di.sk  installation  and  diagnosing 
disk  problems. 

These  programs  are  designed  to  give 
the  advanced  user  intimate  control  over 
many  of  the  functions  forbidden  by  the 


limited  design  of  DOS . Some  of  them  even 
extend  those  capabilities,  such  as  the  in- 
stallation of  a virgin  hard  disk,  to  the  realm 
of  the  novice.  Although  definitely  not  for 
everyone,  this  software  may  be  exactly 
what  you  need  to  gel  a hard  or  floppy  disk 
drive  up  and  running — or  to  keep  it  exactly 
that  way. 

If  you  want  to  follow  the  official  IBM 
scheme  for  installing  a hard  disk  from 
scratch.  DOS  is  not  enough.  To  initialize 
or  low-level  format  a blank  hard  disk, 
you'll  need  IBM's  Advanced  Diagnostics 
disk,  part  of  its  Hardware  Maintenance 
and  Service  package.  Advanced  Diagnos- 
tics also  includes  disk  and  system  tests  and 
can  perform  a surface  analysis  of  a hard 
disk  to  locate  bad  sectors. 

Although  Advanced  Diagnostics  al- 
lows you  to  change  the  sector  interleave  of 
the  low-level  format  you  make  in  order  to 
optimize  disk  performance,  that’s  where 
its  versatility  ends.  You  cannot  customize 
sector  sizes,  nor  can  you  make  any  provi- 
sions whatsoever  for  adding  nonstandard 
disk  drives  (those  not  supported  by  the 
controller  of  your  XT  firmware  or  the  set- 
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■ DISK  DRIVE  UTILITIES 


up  menu  of  your  AT)  to  your  system. 

(Used  on  the  AT.  Advanced  Diagnos- 
tics will  only  recognize,  test,  and  format 
the  number  of  cylinders  and  heads  indicat- 
ed by  the  SETUP  procedure.  Although 
you  can  successfully  u.se  a drive  configura- 
tion not  listed  in  the  SETUP  table  by  indi- 
cating a SETUP  configuration  that  has 
fewer  heads  and  cylinders  than  the  drive 
you  want  to  install,  you  end  up  wasting 
disk  space  because  the  unindicated  disk  ar- 
eas cannot  be  used  by  the  computer.) 

Although  menu  driven,  the  Advanced 
Diagnostics  software  is  not  the  most  con- 
vivial program  in  the  world,  perhaps  be- 
cause it's  aimed  mostly  at  dealers  and  ser- 
vice people. 

Third-party  software  vendors  offer  a 
variety  of  disk  installation  aids  to  make  up 
for  those  shortcomings  or  sidestep  the  cost 
of  Advanced  Diagnostics.  Tlieir  products 
range  from  those  that  try  to  cover  all  the 
bases  to  simple  packages  of  individual  fea- 
tures that  might  make  desirable  additions 
to  your  system. 

AUTOMATIC  INSTALLATION  If 

computers  are  something  that  you  would 
rather  spend  your  time  using  than  setting 
up,  automatic  installation  programs  such 
as  Ontrack  Computer  Systems’  Disk  Man- 
ager or  Storage  Dimensions’  SpeedStor 
will  appeal  to  you.  They  can  make  the 
most  difficult  hard  disk  installation  almost 
trivial.  Buy  a new  bate  drive  from  the  low- 
est-priced mail-order  supplier,  plug  it  into 
a mounting  bay  in  your  computer,  and 
slide  the  software  installation  disk  into 
drive  A:,  Type  a single  instruction  such  as 
INSTALL,  pour  yourself  a mug  of  java, 
and  never  worry  about  cylinders,  precom- 
pensation,  or  poltergeists  again. 

Slightly  more  complex  to  use  and 
slightly  more  versatile.  Golden  Bow  Sys- 
tems’ Vfealure  Deluxe  will  also  initialize 
hard  disks  from  low-level  to  DOS  format- 
ting, as  well  as  provide  a number  of  securi- 
ty options. 

Don’t  think  that  just  because  you  can 
run  SETUP  blindfolded  with  one  arm  tied 
behind  your  back,  you  shouldn’t  consider 
this  drive  enhancement  software — built-in 
customization  options  in  these  programs 
can  help  you  wring  the  last  scintilla  of  per- 
formance from  your  hard  disk.  These 
third-party  disk  initialization  packages  can 


help  your  system  reach  every  last  head  and 
cylinder  of  almost  any  disk  drive,  regard- 
less of  whether  its  precise  configuration  is 
listed  in  the  SETUP  list,  and  can  make  all 
that  space  available  for  storage. 

In  addition,  like  Advanced  Diagnos- 
tics, these  utilities  offer  you  the  option  of 
altering  the  sector  interleave.  In  fact,  HOp- 
timum,  part  of  the  Kolod  Research  H- 
TeslIHformat  package,  will  even  help  you 
determine  which  sector  interleave  will  de- 
liver the  best  performance  with  your  sys- 
tem and  disk  drive. 

Some  of  these  initialization  utilities  will 
also  permit  you  to  define  sector  or  cluster 
sizes  to  extend  capacity  beyond  the  32  me- 
gabytes ordained  by  the  DOS  standard. 
Some  software  will  even  let  you  logically 

■ Most  (iiagnostic 
software  will  perform 
a simple  read  test  and 
run  the  head  mechanism 
through  its  paces  to 
assure  all  is  well. 


link  several  partitions  or  even  physical 
disks  into  a single  drive  letter,  making  two 
or  more  drives  work  like  one  much  larger 
unit  so  you  can  store  huge  files,  hundreds 
of  megabyte  long.  You  can  make  your  disk 
drive  work  the  way  that  you  want  it  to,  not 
the  way  that  DOS  lets  you. 

OXIDE  PARACHUTES  A doubtful  disk 
will  give  your  data  the  same  security  you’d 
feel  when  you’re  skydiving  and  your  rip- 
cord rips  off  without  releasing  the  para- 
chute. For  a few  delightful  minutes  of  free- 
fall  you  think  you’re  safe,  but  the  sudden 
failure  can  leave  you  flat.  Similarly,  the 
typical  disk  drive  will  work  fine  until  fate 
finally  catches  up  with  it,  giving  you  no  in- 
dication of  the  impending  disaster. 

Although  DOS  alone  won’t  predict  or 
forestall  such  calamities,  both  IBM’s  Ad- 
vanced Diagnostics  and  third-party  soft- 
ware provide  a wide  selection  of  diagnos- 


tic programs  that  can  help.  Using  these 
facilities,  you  can  verify  that  your  hard 
disk  drive  is  operating  properly  and  that 
every  flux  cell  on  its  surfaces  is  ready  and 
able  to  store  your  data. 

This  software  can  be  divided  into  two 
types:  before-the-format  integrity  tests  and 
after-the-format  assurance  evaluations. 

The  before-format  tests  check  for  bad 
spots  on  the  disk  and  prevent  them  from 
ever  being  used  for  data  storage.  In  most 
cases  these  tests  are  desmictive,  involving 
the  writing  of  one  or  more  sectors  or  tracks 
to  the  disk,  then  reading  them  back  to  en- 
sure that  what  was  put  down  comes  back. 
This  write/read  approach  is  the  most  thor- 
ough way  of  testing  a disk.  Don’t  run  these 
tests  on  a disk  that  contains  valuable  infor- 
mation. 

Many  packages  offer  this  facility  as  part 
of  their  format  procedures.  Others,  such  as 
HTesl/HFormal  and  Advanced  Diagntrs- 
tics,  break  out  these  procedures  from  the 
format  process. 

Obviously,  however,  writing  across  all 
of  the  surfaces  of  the  disk  is  just  as  destruc- 
tive as  a format,  and  will  have  a deleterious 
effect  on  the  material  previously  stored  on 
the  disk.  Even  when  it’s  used  without  the 
low-level  format  procedure,  you  won’t 
want  to  use  such  a program  after  your  disk 
has  been  in  use  for  a while — unless  you’re 
willing  to  go  through  the  backup  as\d  re- 
store process.  However,  if  you  suspect 
damage  from  a head  crash  or  similar  disas- 
ter, you’ll  have  to  go  this  route. 

Most  diagnostic  software  packages  will 
also  perform  a simple  read  test  and  tun  the 
disk  drive  head  mechanism  through  its 
paces  to  assure  that  all  is  well  (the  seek 
test).  These  procedures  will  help  you  de- 
lect potential  dangers  without  overwriting 
your  important  data. 

The  best-known — and  perhaps  most 
widely  used — of  the  read-only  tests  is  the 
DT  (or  DiskTest)  portion  of  The  Norton 
Utilities.  DT  is  highly  regarded  in  the  hard 
disk  industry  as  being  better  than  IX)S  at 
finding  marginal  disk  sectors.  It  does  not, 
however,  evaluate  the  performance  of  the 
head  mechanism. 

Version  4,0  of  the  Norton  package  not 
only  locates  bad  clusters  and  allows  you  to 
lock  them  away  from  DOS’s  use,  but  it 
will  also  attempt  to  recover  information 
stored  on  sectors  gone  bad  and  will  even 
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FORMATTING  BASICS:  HOW  TO  GET 
A DISK  READY  FOR  ACTION 


Probably  the  least  excusable  oversight 
in  PC-DOS  is  its  inability  to  take  a 
hard  disk  drive  from  the  perfectly  blank 
condition  as  delivered  by  the  original 
manufacturer  and  make  it  into  a useful 
mass  storage  system  running  under 
DOS — in  other  words,  to  initialize  it. 
The  omission  is  inexcusable  because 
many  versions  of  MS-DOS  include  what 
PC-DOS  lacks. 

Initialization  is  necessary  unless  you 
buy  a complete  disk  drive  package  and 
pay  the  package  price  (which  often  is 
substantially  more  than  the  cost  of  buy- 
ing a hard  disk  alone).  While  IBM  sup- 
plies its  own  hard  disks  already  initi^- 
ized  and  most  reputable  mail-order 
suppliers  will  include  the  required  soft- 
ware with  the  products  they  send  you, 
initialization  is  sometimes  still  necessary. 

For  instance,  you  may  be  tempted  by 
a low  price  to  buy  a drive  directly  from  its 
manufacturer,  an  electronics  distributor, 
or  a surplus  dealer.  Or  you  may  have  had 
a minor  disaster  with  your  existing  hard 
disk  and  want  to  re-initialize  it  to  elimi- 
nate disk  errors  or  just  get  it  going  again . 

.The  most  important  part  of  disk  ini- 
tialization is  the  low-level  format. 

Most  new  PC  users  are  surprised  that 
hard  disks  require  two  kinds  of  format- 
ting— low-level  and  DOS — and  that  PC- 
DOS  can’t  do  the  low-level  format. 

But  low-level  formatting  is  not  the 
only  step  involved  in  initializing  a hard 
disk.  A new  hard  disk  also  requires 
matching  its  physical  parameters  (the 
number  of  heads  and  cylinders  it  uses)  to 
one  of  the  host  computer's  setup  options, 
partitioning,  and  special  device  drivers  to 
make  all  its  capacity  useful. 

The  difficulty  of  matching  a hard  disk 
to  its  host  computer  varies  with  the  type 
of  system  involved.  With  the  AT  and 
common  disk  drives,  harmonizing  the 
disk  drive  with  the  system  is  simply  a 
matter  of  selecting  the  correct  drive  type 
number  using  your  computer’s  Sbl  UP 
program — if  you  know  the  drive  type  and 


If  its  essential  parameters  are  among 
those  supported  by  the  SETUP  facility. 

With  XT-like  systems,  matching  the 
hardware  is  more  difficult.  The  drive 
specifications  of  a hard  disk  to  the  host 
system  ate  normally  defined  by  firm- 
ware, usually  ROM  chips  on  the  control- 
ler card.  The  firmware  must  match  the 
drive  you  want  to  use  or  you'll  have  little 
chance  of  making  a successful  installa- 
tion. 

A few  controller  manufacturers  make 
provisions  for  a variety  of  drives  through 
clever  drive-loadable  drivers.  Because 
these  systems  include  their  own  setup 
software,  they  eliminate  much  of  the 
need  for  add-on  installation  programs. 

LOW-LEVEL  FORMAT  Once  the 
drive  and  system  are  properly  matched, 
the  disk  platters  must  have  a low-level 
format  installed.  The  low-level  format  is 
a set  of  magnetically  recorded  pulses  on 
the  disk  that  actually  define  where  disk 
tracks  and  sectors  are  located.  This  infor- 
mation designates  frames  on  the  disk 
where  data  will  be  stored.  The  drive  con- 
troller hardware  uses  the  low-level  for- 
mat information  to  find  each  sector  under 
the  control  of  DOS. 

The  low-level  formatting  process  is  a 
bit  more  complex  than  just  writing  to 
disk,  and  it  involves  several  decisions. 
Part  of  the  process  involves  marking  de- 
fective disk  areas  so  that  they  are  not  used 
for  data  storage. 

Usually  low-level  format  procedures 
will  locate  most  of  these  defective  areas 
by  writing  across  the  entire  disk  surface, 
then  reading  back  to  find  errors.  Some 
low-level  format  programs  may  rely  on 
you  to  type  in  bad  track  data,  which  is 
usually  supplied  by  the  disk  manufactur- 
ers (as  a list  taped  to  the  drive  itself)  or 
found  through  a separate  disk  "surface 
analysis”  procedure. 

TTie  low-level  format  of  a disk  drive 
also  determines  its  sector  interleave, 
which  can  have  a big  effect  on  overall 


disk  performance,  and  its  sector  size, 
which  can  affect  the  useful  capacity  of  a 
disk  and  how  the  disk  is  dealt  with  by  the 
operating  system. 

Once  a disk  is  low-level  formatted,  it 
must  be  partitioned,  which  puts  the  next 
layer  of  logical  structure  on  the  disk,  the 
disk  partition  table.  The  partition  table  in- 
dicates the  size  and  configuration  of  a hard 
disk  to  the  host  computer.  The  partition  ta- 
ble can  even  indicate  that  the  PC  should 
treat  a single  physical  disk  drive  as  several 
different  logical  drive  units,  each  with  its 
own  drive  letter  designation. 

Partitioning  is  the  first  step  of  the  ini- 
tialization process  that  PC-DOS  sup- 
ports. The  utility  called  FDISK  builds  the 
disk  partition  table. 

In  most  versions  of  DOS,  FDISK  al- 
lows the  disk  to  be  subdivided  into  as 
many  as  four  partitions.  Each  of  the  four 
must  use  a different  operating  system,  so 
you  can  only  create  one  DOS  partition 
per  drive  using  FDISK.  Third-party  soft- 
ware often  allows  dividing  a single  disk 
into  multiple  DOS  partitions,  as  does  PC- 
DOS,  Version  3.3. 

After  the  partition  table  is  set  up,  the 
new  disk  requires  DOS  formatting.  The 
DOS  format  procedure  sets  up  the  direc- 
tory and  file  allocation  table  (FAT)  struc- 
ture of  the  disk.  Sectors  aie  grouped  to- 
gether as  clusters,  each  one  of  which  is 
assigned  a number.  DOS  deals  only  with 
cluster  numbers  and  does  not  wony  about 
the  low-level  format,  sectors,  and  so  on. 

The  DOS  FORMAT  program  allows 
for  only  a few  tightly  defined  disk  ar- 
rangements. For  instance,  the  root  direc- 
tory of  the  drive  has  enough  space  for 
only  512  entries.  Similarly,  a limited 
amount  of  space  is  allowed  for  the  file  al- 
location table,  and  this  limitation  ulti- 
mately prevents  unadorned  DOS  from 
working  with  disks  larger  than  32  mega- 
bytes. Third-party  programs  can  break 
through  these  barriers  and  allow  you  to 
customize  your  disk  to  best  suit  your  data 
storage  needs. — Winn  L.  Rosch 
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■ DISK  DRIVE  UTILITIES 


Evaluating  Your  Drive  Analysis  and  Maintenance  Needs 
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■ DISK  DRIVE  UTILITIES 


mark  bad  sectors  as  good,  just  in  case  you 
like  to  play  with  Are. 

Because  DT  is  nondestructive,  you  can 
run  it  on  a nearly  full  disk  and  never  risk  a 
byte.  It  carefully  scrutinizes  each  disk  sec- 
tor and  ensures  that  its  data  matches  the  cy- 

■ HTestIHFormat 
combines  its  read  test 
with  enough  head-jostling 
to  make  it  the  most 
elaborate  of  the 
nondestructive  disk 
evaluation  programs. 


die  redundancy  code  contained  on  the 
disk.  It's  both  fast  and  easy  to  use  (merely 
typing  DT  will  suffice  to  get  you  started). 
The  vendors  of  even  top-quality  disk 
drives  recommend  regularly  running  DT 
(monthly  will  probably  suffice)  to  ensure 
the  integrity  of  your  data. 

Disk  Manager  Diagnostics,  from  On- 
Uuck  Computer  Systems,  includes  as  one 
of  its  disk  integrity  checks  a utility  that 
functions  much  like  DT.  In  addition,  the 
program  package  allows  you  to  test  the 
mechanical  aspects  of  your  hard  disk 
drives. 

Disk  Technician,  a new  program  from 
Prime  Solutions,  promises  to  be  even  more 
thorough  than  DT  by  peering  deeper  into 
system  hardware.  Although  nondestruc- 
tive. it  will  perform  read  and  write  tests 
and  even  reformat  tracks  as  necessary  to 
avoid  errors.  (It  copies  disk  data  to  memo- 
ry before  writing  to  disk,  then  copies  the 
data  back  when  it's  done.) 

Most  disk  initialization  software  pack- 
ages— including  Advanced  Diagnostics, 
Disk  Manager,  SpeedSlor,  and  Vfea- 
lure — will  also  perform  seek  tests  to  evalu- 
ate the  performance  of  disk  drive  head 
mechanisms.  HTestIHFormat  combines 
its  read  test  with  enough  head-jostling  to 
make  it  the  most  elaborate  of  these  nonde- 
structive disk  evaluation  programs. 

SuperSoft's  Service  Diagnostics, 
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■ DISK  DRIVE  UTILITIES 


which  parallels  the  abilities  of  the  IBM 
Hardware  Maintenance  and  Service  utili- 
ties to  evaluate  the  overall  health  of  per- 
sonal computers,  also  includes  hard  disk 
read  and  write  tests. 


PERFORMANCE  TESTS  Diagnostics 
are  not  the  only  tests  that  you  may  want  to 
administer  to  your  mass  storage  system. 
For  instance,  you  may  want  to  compare  its 
performance  with  that  of  other  systems 


(for  instance,  to  see  if  you  really  need  to 
upgrade  to  something  faster)  or  you  may 
want  to  test  the  system  every  few  months 
to  determine  whether  something  has  de- 
graded or  gone  awry  with  heavy  use. 

Alas,  you  can't  just  look  at  a hard  disk 
drive  and  tell  how  good  it  is.  Manufactur- 
ers have  cleverly  locked  the  platters  and 
the  all-important  head  mechanism  inside  a 
hermetically  sealed  chamber.  Pry  it  open 
to  take  a look,  and  your  warranty  flutters 
away  into  the  wind. 

DOS  doesn’t  help  out  at  all  in  evaluat- 
ing disk  drive  performance.  To  your  oper- 
ating system  all  disks  are  alike,  whether 
they  fetch  bytes  with  blinding  speed  or 
lollygag  along  the  way.  You  can  tell  the 
difference  between  a fast  and  slow  drive 
when  you  unleash  a sort  on  your  biggest 
database,  but  in  the  store  (or  wherever 
you’re  called  upon  to  make  a judgment) 
you’re  unlikely  to  have  any  means  of  mea- 
suring the  performance  of  a disk  drive. 

Three  tools  that  will  help  you  judge  the 
performance  of  disk  drives,  as  well  as  oth- 
er aspects  of  your  system,  are  Core  Inter- 
national’s Core  Disk  Performance  Test 
Program  (or  Coretest) , Power  Meter  from 
Power  Systems,  and  our  own  PC  Maga- 
zine Laboratory  Benchmark  Series.  These 
programs  help  you  compare  your  equip- 
ment with  whatever  else  is  available  and  to 
monitor  its  performance  over  time.  The 
prowess  of  Coretest  is  limited  to  evaluat- 
••  • « - 
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■ Alas,  you  can’t  just 
look  at  a hard  disk  drive 
and  tell  how  good  it 
is.  Pry  open  its  sealed 
chamber,  and  your 
warranty  flutters  away. 


ing  the  two  most  important  hard  disk  pa- 
rameters, access  speed  and  data  transfer 
rate.  The  PC  Labs  benchmark  tests  and 
Power  Meter  measure  all  aspects  of  sys- 
tem performance.  Power  Meter  will  even 
set  up  and  manage  a database  of  disk 
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drives  and  entire  computer  systems  so  you 
can  make  quick  comparisons  of  the  prod- 
ucts you’ve  played  with. 

FLOPPY  PROBLEM  Floppy  as  well  as 
hard  disks  are  apt  to  develop  problems.  In 
fact,  floppies  are  more  likely  to  be  trouble- 
some because  the  disks  are  used  in  differ- 
ent drives.  Ensuring  this  interchangeabil- 
ity requires  that  every  floppy  disk  drive  be 
precisely  aligned  to  industry  standards  and 
that  it  maintain  that  alignment. 

A hard  disk  reads  the  same  disk  that  it 
writes  (using  the  same  head)  and  conse- 
quently has  no  head  alignment  problems. 
Floppy  disks,  on  the  other  hand,  are  likely 
to  be  swapped  between  drives  and  even 
computer  systems.  How  well  they  work  (if 
at  all)  inside  various  drives  depends  on  the 
drives  being  adjusted  to  the  same  stan- 


■ When  problems  arise, 
all  too  often  the  jack-of- 
all-trades  DOS  is  more 
like  a Swiss  Army  knife 
without  a pen  blade. 


dards:  head  alignment,  speed,  and  so  on. 
All  of  these  alignments  deteriorate  with 
time  and  use. 

Ordinarily  you  won’t  notice  the  subtle, 
continual  degradation  of  the  performance 
of  a floppy  disk  drive.  A floppy  either 
works  or  doesn’t  work.  And  when  it 
doesn’t  work,  you’ll  know  it,  though 
you’ll  have  little  hint  of  why. 

Several  manufacturers  offer  test  pro- 
grams for  floppy  disk  drives  that  allow  you 
to  check  their  critical  operating  parameters 
and  (should  you  have  the  right  tools  and 
hardware  manuals)  help  you  adjust  the 
drive  mechanism  for  correct  operation. 
Among  the  products  currently  available 
ate  Xidex  Corp.’s  Interrogator,  Memory 
Minder  from  J&M  Systems,  and  Verbatim 
Corp.  ’s  Disk  Drive  Analyzer.  SuperSoft’s 
Service  Diagnostics  also  includes  floppy 
read  and  write  tests  and.  optionally,  floppy 
disk  alignment  tests. 


These  programs  all  work  similarly. 
Usually  they  include  a specially  written 
floppy  disk  with  precision  magnetic  pat- 
terns that  can  be  used  to  measure  critical 
disk  drive  alignments.  A second  floppy 
disk  holds  a control  program  that  mns  the 
alignment  disk  through  its  paces  and  pre- 
sents you  with  the  results.  The  Verbatim 
system  combines  the  program  and  align- 
ment disks. 

Floppy  disk  tests  can  be  either  automat- 
ic or  manual.  Automatic  lest  proced- 
ures— used  by  Verbatim’s  Disk  Drive  An- 
alyzer and  the  auto-sequencing  section  of 
Xidex’s  Interrogator — make  a fast  go/no- 
go  evaluation  of  the  drive  by  quickly  run- 
ning through  a complete  series  of  analyses. 
Manual  evaluation  procedures  let  you 
choose  the  individual  test  to  run  and  how 
long  to  mn  it.  The  results  are  presented  in 
numeric  or  graphic  form,  allowing  you  to 
make  fine  judgments  about  the  drive. 

Although  the  auto-sequencing  section 
of  Interrogator  is  not  quite  as  easy  to  use  as 
the  one  in  Disk  Drive  Analyzer  {Interroga- 
tor requires  the  use  of  two  disks),  it  is  more 
thorough  and  allows  you  to  .set  its  pass/fail 
limits. 

The  accuracy  and  reliability  of  Interro- 
gator and  Memory  Minder  ate  almost  ex- 
actly comparable,  primarily  because  both 
use  the  same  Digital  Diagnostic  Disks.  In- 
terrogator is  more  thorough,  but  some 
may  prefer  the  the  graph-oriented  interface 
of  Memory  Minder,  particularly  when  ad- 
justing or  repairing  di.sk  drives. 

Without  a doubt,  DOS  is  a carefully 
crafted,  well-thought-out  tool  that  opens 
the  door  to  the  widest  software  library  in 
the  world.  But  all  too  often,  when  prob- 
lems arise  or  your  needs  .stray  too  far  from 
the  40  beaten  tracks  of  your  floppy  disk, 
you  find  that  the  jack-of-all-Uttdes  DOS  is 
more  like  a Swiss  Army  knife  without  a 
pen  blade. 

In  many  ways,  these  programs  that  go 
beyond  DOS  have  limited  appeal.  For  ex- 
ample, you  need  a low-level  formal  pro- 
gram only  if  you  have  a mily  blank  new 
disk  or  suspect  the  worst  has  befallen  one 
that  you  already  have.  Diagnostics  reveal 
many  secrets  that  you  may  not  be  able  to 
do  anything  about.  Yet  if  you’re  serious 
about  your  personal  computer,  you’ll 
probably  want  to  have  one  or  more  of  these 
programs  in  your  library. 


Disk  Initialization  Programs 

Disk  Manager/ 

Disk  Manager 
Diagnostics 

Disk  Manager  automates  and  extends  nor- 
mal disk  initialization  procedures.  Besides 
merely  laying  a low-level  formal  on  a hard 
disk,  it  also  allows  you  to  create  partitions 
with  capacities  of  up  to  S 1 2 megabytes  or 
up  to  16  partitions  per  physical  drive  with 
up  to  four  different  operating  systems.  It 
also  allows  you  to  select  the  sector  inter- 
leave and  even  mark  partitions  as  read- 
only. a useful  security  feature  for  impor- 
tant data. 

Ontrack  Computer  Systems  claims  its 
Disk  Manager  is  compatible  with  all 
ST506/4I2  interface  hard  disks — even 
those  with  head  and  cylinder  counts  not 
supported  by  SETUP---and  handles  RLL 
(Run  Length  Limited)  without  a problem. 

Disk  Manager  allows  larger  partitions 
by  increasing  the  disk  sector  size.  It  also  al- 
lows the  selection  of  the  number  of  entries 
that  will  fit  in  the  root  directory. 

It  copes  with  odd  disks  with  a special 


m. 
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Manager 
bisk  Manager 
Diagnostics 
Onirack  Computer 
SvMcms 
bill  Bury  Dr. 
liden  Prairie.  MN  55344 
(612)937-1107 
List  Price:  Disk  Manager,  $49,95;  Disk 
Manager  Diagrukslics  S 1 24.95 . 

Requim;  2K  KAM  [Disk  Manager).  3K 
RAM  (Disk  Mantiger  Diagnastics),  ikw  Hop- 
pydiskUnvc.  lX)S2-Oto3.3. 

In  Short:  Di.sk  Manager  automatically  sets 
up  any  AT  and  many  XT  hard  disk.s  fn»m 
low-Ievct  to  DOS  fomtaiiing  with  ulnwkNt  i>o 
user  iniervcnikm.  Allows  multiple  DOS  par- 
titions and  partitions  larger  than  32  Mbytes. 
Disk  Manager  Diagnostics  is  a hard  disk  me- 
dia and  drive  evaluaiitm  program  that  per- 
lorms  several  tests,  including  both  destruc- 
tive and  nondestructive  media  tests  and  .seek 
tests.  Nirtcopy  protected 
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device  driver  that  loads  new  parameters 
into  the  drive  definition  table  when  the 
host  computer  is  booted. 

The  flexibility  of  Disk  Manager  is  wel- 
come and  may  be  helpful  to  experienced 
users  who  want  to  use  strange  storage  de- 
vices. But  it  can  also  be  used  as  an  auto- 
matic installation  program  for  neophyte 
users. 

Automatic  installation,  the  preferred 
operating  mode,  is  a breeze.  Start  Disk 
Manager  and  the  program  will  ask  you  to 
choose  the  drive  manufacturer's  name 
from  a menu . Next , the  Disk  Manager  que- 
ries you  as  to  the  model  number.  You’re 
given  a chance  to  type  in  a defect  list  and 
one  last  chance  to  abort.  From  then  on.  in- 
stallation is  entirely  automatic. 

Once  the  disk  is  formatted,  you'll  need 
to  do  a little  floppy  disk  shuffling  to  allow 
the  Disk  Manager  to  copy  system  files 
from  your  boot  floppy. 

With  disks  under  32  megabytes,  the  de- 
fault configuration  set  up  by  Disk  Manager 
is  somewhat  unusual;  two  partitions,  one 
of  minimum  size  and  another  that  con- 
sumes the  rest  of  the  disk.  This  arrange- 
ment allows  Disk  Manager  to  grant  your 
system  one  entirely  standard  (although 
small)  DOS  partition  to  boot  with,  and  a 
second,  somewhat  strange  (but.  of  course, 
entirely  workable)  partition  optimized  to 
your  own  idiosyncrasies. 

Select  manual  installation  by  starting 
the  program  with  the  parameter  /m  on  the 
command  line,  and  you  can  take  intimate 
control  over  drive  parameters.  This  option 
allows  you  to  limit  low-level  formatting  to 
a single  track,  one  partition,  or  the  entire 
disk.  You  can  also  choose  an  interleave 
value  of  your  own  liking,  with  the  IBM 
standard  of  six  being  the  default  for  PCs, 
three  for  ATs. 

In  manual  mode.  Disk  Manager  allows 
you  to  alter  a variety  of  disk  operating  pa- 
rameters, including  the  number  of  cylin- 
ders, heads,  ECC  protection  span,  the 
standard  time  out,  format  time  out,  check 
drive  time  out,  landing  zone,  number  of 
sectors  per  track,  reserved  bytes,  where  to 
reduce  write  current,  and  where  to  use 
write  precompensation. 

The  companion  program.  Disk  Manag- 
er Diagnostics  (available  separately  and  in 
conjunction  'f/iin  Disk  Manager),  includes 
such  media  and  drive  quality  evaluation 


features  as  controller  tests,  seek  tests  that 
seem  to  really  exercise  the  drive,  and  ran- 
dom read  tests.  The  system  also  performs 
read/write  tests  but  commendably  forces 
you  to  set  the  system  manually  to  enable 
writing  to  disk  and  provides  fail-safe  warn- 
ings so  that  you  don’t  inadvertently  blow 
away  your  data. 

While  full  surface  evaluation  is  handled 


■ The  flexibility  of  Z)/5/c 
Manager  may  be  helpful 
to  users  who  want  to  use 
strange  storage  devices. 

automatically  at  format  time,  it  can  also  be 
later  run  through  Diagnostics.  In  addition. 
Diagnostics  will  perform  a read-only  me- 
dia integrity  test,  much  like  Norton's  DT. 

Some  compatibility  bugs  appeared  with 
some  of  the  weird  and  unusual  devices  we 
tried  the  Di.sk  Manager  programs  on.  For 
instance,  although  Disk  Manager  purports 
to  operate  with  a wide  variety  of  hardware, 
we  encountered  difficulties  using  a FYiam 
hard  disk  and  Western  Digital  controller  as 
well  as  a hardware-based  hard  disk  simula- 
tor. In  both  cases,  the  test  system  froze  and 
required  a cold  brxit  to  get  back  into  action. 

The  system  also  has  documented  incon- 
sistencies  with  Epson  Equity  III  and 
AT&T  PC  63(X)  Plus  systems,  but  it  pro- 
vides special  instructions  for  such  installa- 
tions. In  more  normal  disk  environments 
and  with  disks  of  the  type  you're  likely  to 
need  to  install,  the  program  worked  its 
magic  flawlessly. 

Disk  Technician 

Imagine  a snake-oil  peddler  dispensing 
penicillin  and  you’ll  have  a good  feel  for 
Prime  Solutions'  Disk  Technician.  Wade 
through  the  company’s  propaganda,  and 
skepticism  is  the  most  favorable  reaction 
you’re  likely  to  have.  The  literature  makes 
the  doomsayers  of  Delphi  sound  more  op- 
timistic than  Jiminy  Cricket  while  promis- 
ing bigger  miracles  than  splitting  apart  the 
Red  Sea. 


But  beneath  all  the  verbiage  is  a hard 
disk  diagnostic  and  repair  program  that 
may  just  save  you  from  disaster — if  you 
can  endure  the  petty  demands  of  regularly 
putting  it  to  use. 

Disk  Technician  promises  to  test  your 
hard  disk  better  than  any  other  product  and 
actually  second-guesses  the  equipment 
that  hard  disk  manufacturers  use  for  testing 
their  media. 

It’s  more  sensitive  than  other  diagnostic 
programs  because  it  slips  in  and  monitors 
disk  quality  between  the  disk  controller 
and  the  disk  itself.  While  Di.sk  Technician 
listens  to  the  raw  data  read  from  the  disk, 
similar  programs  monitor  the  signals  only 
after  they’ve  gone  through  at  least  one  de- 
gree of  error  correction — or  so  explains 
Prime  Solutions. 

The  program  will  naturally  observe 
more  errors.  However,  instead  of  simply 
letting  your  system  correct  them.  Disk 
Technician  keeps  track  of  each  misread  so 
that  it  can  separate  truly  random  events 
from  repetitive  ones  that  may  hint  at  poten- 
tial media  failures. 

When  the  program  identifies  a disk 
cluster  as  doubtful,  it  memorizes  all  the  in- 
formation on  the  track  containing  that  sec- 
tor. reformats  the  track,  retests  it,  and.  if 
the  situation  improves,  copies  back  the 
data.  If  the  cluster  is  truly  going  bad,  Di.sk 
Technician  finds  a new  home  for  the  infor- 
mation before  it’s  destroyed.  The  program 
can  thus  prevent  errors  from  happening,  a 
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Disk  Technician 
Prime  Solutions  Inc. 

1940  Garnet  Ave. 

San  Diego.  CA  92109 
(6I9)274>S000 
List  Price:  $99.95 
Requires:  256K  RAM. 
hard  disk  drive,  DOS  2. 1 

In  SiKMt:  A disk  maintenance,  testing,  and 
repair  program  th^  checks  for  impending  bad 
sectors  and  moves  data  to  safe  areas  with  dai- 
ly use.  Hindered  by  inadequate  and  mislead- 
ing documentatiem  as  well  as  use  limitations 
that  en'ectively  function  as  copy  protection. 
Copy  protected. 
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■ When  Disk  Technician 
was  tried  on  a disk  with 
many  known  bad  sectors, 
it  located  them  all  and 
freed  up  several  hundred 
extra  kilobytes. 


truly  commendable  idea.  I might  add. 

Disk  Technician  works  on  individual 
clusters  and  marks  them  bad  while  most 
manufacturers'  surface  analysis  software 
usually  writes  off  a whole  track  when  it 
contains  hut  one  bad  bit.  Consequently. 
Disk  Technician  can  cram  more  data  onto 
disks  that  were  manufactured  having  many 
media  errors.  In  fact,  when  Disk  Techni- 
cian was  tried  on  a disk  with  many  known 
bad  sectors,  it  located  them  all  and  freed  up 
several  hundred  extra  kilobytes  with  no  ap- 
parent problems. 

The  program  has  its  downside,  howev- 
er. For  the  most  protection  from  disk  fail- 
ures. it  must  be  u.sed  daily.  Fortunately. 
Prime  Solutions  has  made  that  chore  more 
endurable  by  designing  the  program  to  au- 
tomatically. select  one  of  three  modes:  dai- 
ly. weekly,  or  monthly  maintenance.  The 
modes  vary  both  in  thoroughness  and  in 
time  required — from  a few  minutes  every 
day  to  a few  hours  every  month. 

But  Disk  Technician  must  be  run  from  a 
floppy  disk.  According  to  Prime  Solu- 
tions. the  distribution  floppy  is  not  copy 
protected,  but  it  contains  some  special  cali- 
bration tracks  that  cannot  be  duplicated.  If 
that's  not  a big  enough  insult  (both  to  your 
honesty  and  your  intelligence — because  it 
sure  seems  to  work  like  copy  protection), 
each  copy  of  the  $ l(X)  program  adds  iden- 
tifying marks  to  the  First  hard  disk  with 
which  it  is  used  and  thereafter  works  with 
no  other  hard  disk.  That's  right,  you'll 
have  to  buy  another  copy  of  Disk  Techni- 
cian if  you've  got  two  hard  disks  connect- 
ed to  your  PC. 

Disk  Technician  essentially  ignores 
DOS  and  takes  direct  hardware  control. 


which  restricts  its  compatibility  some- 
what. It  works  with  most  IBM  controllers 
and  many  clone  computers.  It  will  not 
work  with  hard  disks  that  use  software  de- 
vice drivers. 


Although  the  program  claims  to  use  ar- 
tificial intelligence,  it  does  so  only  if  you 
use  the  broadest  possible  definition  of  the 
term:  it  merely  u.se.s  a decision  tree  (if-then 
logic)  and  a databa.se.  The  manufacturer 
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TERRIFIC  SCREENS  IN 
UNDER  THREE  MINUTES. 

GUARANTEED. 


That's  right.  Say  what,  the  lightning- fast  screen 
generator,  lets  you  huild  heautiful.  elaborate, 
color-coded  screens  in  minutes!  Vie' re  talking 
about  incredible  screens  for  menus,  data  enir\  . 
data  display,  and  help-panels  that  can  all  be  dis- 
played with  as  little  as  one  line  of  code  in  any 
language.  Even  batch  files. 

Vt  ith  Saywhat.  what  yini  see  is  exactly 
w hat  you  get.  .\nd  response  time  is  snappy  and 


MONEY-BACK  GUARANni 

If  you  aren’t  completely  delighted  with 
vSaywhat.  return  it  within  30  days  for  a 
prompt,  friendly  refund. 


crisp,  the  way  you  like  it.  That  mrans  screens 
pop  up  instantly,  whenever  and  w herever  you 
w ant  them. 

THE  PERFEa  TOOL  FOR  PROGRAMMERS. 

Whether  you're  a novice  progiummer  long- 
ing for  simplicity,  or  a sea.soned  pro  searching 
for  higher  productivity,  you  owe  it  to  yoursetf  to 
check  out  the  all-new  \ersion  .V6  of  Saywhat.  it 
offers  full  monochrome  emulation  and  leLs  you 
huild  your  ow  n elegant.  mo\  ing  bar  menus  into 
any  screen.  (They  work  like  magic  in  any 
appliation.  w ith  just  one  line  of  code!)  You  can 
also  combine  your  seteens  into  powerful  screen 
libraries.  .3nd  Say  w hat's  remarkable  \ ll)IH)P 
utility  gives  ail  languages  running  under  l^/MS 
IK)S.  a w hole  new  set  of  .screen  handling  com- 
mands- languages  like  dB.ASE.  Pasc-al.  B.\S1(1. 

C.  MfKiula-2,  FORTRAN,  and  COROI,.  (You  c-an 
make  MDPOP  resident  and  available  at  all  time's 


I Mini  iti  In  your  tiKlidiinK-fuM  M'ntri  ^ctu’rjioi 

In/!  Ml  Nciid  me  oipuMif  Saywhat  pliix 

A shippinyi  and  handhnjtl  siihinT  to  ynur  miiiu-y  hai'k  ituaranux* 

Nanu- 
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or  run  it  non-resident,  transparently,  w ith  your 
favorite  application). 

W ith  Sayw  hat  we  also  include  a bunch  of 
terrific  utilities,  sample  screens,  sample  pmgranis. 
and  truly  outstanding  technical  support,  all  a! 
no  extra  cw/ (Comprehensive  manual  included 
Not  copy  protected.  No  licensing  fee). 

ORDER  NOW.  YOU  RISK  NOTHING. 

Thousands  of  saii.sfied  u.sers  already  know 
that  Sayw  hat  can  make  .screen  design  and  pro- 
gramming a pleasure,  not  a chore.  % hy  not  call 
toll-free,  right  now  and  put  Sayw  hat  to  the  test 
ytmrself'  The  next  lime  you  sit  dow  n to  create  . 
a screen,  w e guarantee 
you'll  he  glad  you  did. 


□ Ohn'k rni'l<i>ed  DShipC.OD  OCrrdKcard 


/Ip 

K\p  duu- 


lii  4*rdfr 
Cdil  Itill-frrr 

800-468-9273 

In  Calihtmu 

800-231-7849 

In  (iunjdj 

800-6«3-936l 

liucmuliiiniil 

4IS-571-50I9 

rh<’  Kt-sc-jrth  Oriiup 
KKS4iu(hl.ind«-n  \vr 
Miuth  .S3ti  FninoM.''!.  C.K  V lUKO 


THE  RESEARCH  GROUP 


MAGAZINE 


CIRCLE  111  ON  READER  SERVICE  CARD 
1987 


SEPTEMBER  29 
325 


PC 


■ DISK  DRIVE  UTILITIES 


refuses  to  disclose  how  the  program 
works,  so  many  other  claims  made  for  the 
program  cannot  be  confirmed. 

In  effect.  Disk  Technician  is  a black 
box  in  which  you're  asked  to  put  explicit 
trust  based  on  misleading  claims.  It's  a 
workable  product  plagued  by  doubtful 
marketing  practices. 


IBM  Hardware 
Maintenance  and 
Service 

For  the  most  part,  IBM's  maintenance  and 
service  manuals  and  their  associated  soft- 
ware tell  you  what  you  already  suspected 
and  didn't  really  want  to  know — your  sys- 
tem has  a problem,  probably  one  you  can- 
not fix  yourself.  These  products  ate  de- 
signed to  aid  dealers  in  making  their 
diagnosis  of  your  hardware  (and  your  wal- 
let), but  you  can  use  them  too. 

One  of  the  most  important  parts  of  the 
package  is  its  Advanced  Diagnostics  disk, 
a set  of  test  routines  that  check  every  as- 
pect of  your  system,  from  keyboard  to  vid- 
eo display.  One  run-through  of  Advanced 
Diagnostics  should  show  what  ails  your 
computer,  narrowing  it  down  only  slightly 
to  the  disfunctional  module  (is  it  any  better 
to  know  you  have  a defunct  system  board 
instead  of  just  a dead  PC'.’). 

Hidden  deep  down  in  the  simple  menu- 
ing  interface  of  the  Advanced  Diagnostics 
program  are  what  may  be  its  most  imptrr- 
tant  features  (at  least  if  you  have  a brand 
new  disk  drive),  its  hard  disk  formatting 
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IB.yt  Hardware  Mainte- 
nance and  Service 
IBM  Coip. 

Contact  your  local  IBM 
dealer. 

List  Price:  S 195 
Requires:  Varies  with 
PC  model. 

In  Short:  The  official  Big  Blue  way  to  chock 
yiMjr  computer  and  its  IBM  peripherals  for 
malfunctions,  kvate  failures,  and  low-level 
format  your  hard  disk . Copy  protected . 
CtPCiF  63S  0^^  f^AOEH  SERVICt  CARO 
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Haidware 
Maintenance 
and  Service 


and  surface  analysis  routines. 

The  low-level  format  prxx'edure  uses 
the  head  and  cylinder  parameters  selected 
with  the  SETUP  program,  to  apply  a quick 
low-level  format  to  any  compatible  disk. 
The  interleave  used  in  the  formatting  is 
programmable  but  automatically  defaults 
to  IBM's  preferred  values. 

At  the  same  menu  that  starts  the  format 
process,  you  also  have  your  choice  of  sur- 
face analysis,  IBM's  program  for  finding 
bad  sectors.  The  procedure  is  destructive, 
so  it  cannot  be  used  instead  of  one  of  the 
read-only  tests  to  check  for  disk  degrada- 
tion, However,  it  is  effective  and  thor- 
ough. 

As  it  scans  the  disk,  this  routine  dis- 


■ A nagging  question  is 
why  IBM’s  disk 
initialization  procedure 
costs  extra,  when  other 
hardware  manufacturers 
include  similar  utilities 
free  of  charge. 

plays  each  had  spot  it  finds,  indicating  the 
head  number,  cylinder,  and  sector.  This 
makes  head-crash  damage  immediately 
apparent  and  gives  numbers  that  can  be  di- 
rectly entered  into  format  programs  that  re- 
quire manual  entry  of  bad  track  data.  Oth- 
er. similar  diagnostic  programs  may 
merely  indicate  the  cluster  numbers  where 
errors  occur,  which  makes  possible  physi- 
cal problems  less  apparent. 

In  past  years,  IBM  has  offered  individ- 
ual Hardware  Maintenance  and  Senice 
packages  for  each  PC  mrxlel — from  the 
PCjr  to  the  AT — each  package  including 
everything  you  need  to  evaluate  all  official 
IBM  components  of  that  computer  model, 
including  special  connectors  to  test  system 
ports.  If  you  had  a PC  and  an  AT,  you 
needed  to  purchase  two  different  pack- 
ages. 

Recently  this  venerable  and  expensive 


series  of  service  products  was  superseded 
by  one  overall  package,  IBM's  part  num- 
ber 6280087,  priced  at  $195. 

The  new  comprehensive  service  pack- 
age may  be  difficult  to  find  and  buy,  how- 
ever. We  were  unable  to  acquire  one  after 
surveying  several  dealers  and  even  IBM's 
direct  sales  line.  Although  we  were  as- 
sured the  new  overall  service  package 
does,  in  fact,  exist,  the  description  in  this 
story  is  based  on  the  older,  more  obtain- 
able individual  Hardware  Maintenance 
and  Service  packages . 

In  any  case,  the  programs  supplied  with 
the  service  packages  operate  independent- 
ly of  DOS  and  must  be  booted  and  mn 
from  floppy  disk.  They  are  thus  incompati- 
ble with  non-IBM  hard  disks  that  use  soft- 
ware-loaded  device  drivers.  Fortunately, 
few  such  drives  are  sold  any  more. 

The  user  interface  is  primitive,  a black- 
and-white,  text-only,  simple  series  of 
menus  designed  to  be  equally  appropriate 
for  40-  or  80-column  displays.  Although 
getting  to  the  hard  disk  format  and  disk 
testing  procedures  is  circuitous,  once  you 
know  your  way  through  the  menus  you 
won't  have  difficulty. 

When  you  use  Advanced  Diagnostics 
with  the  DOS  3.3  FDISK  program  and  a 
disk  drive  fully  supported  in  the  SETUP 
listing,  you  should  have  no  need  for  third- 
party  software.  In  addition,  the  new  PC- 
DOS  3.3  FDISK  will  create  multiple  DOS 
volumes  that  do  not  require  software  driv- 
ers loaded  from  disk  through  CON- 
FIG.SYS. With  some  persnickety  pro- 
grams that  dip  below  DOS  (such  as  a few 
backup  systems),  this  method  is  preferable 
because  additional  volumes  appear  more 
like  additional  physical  drives. 

A nagging  question  is  why  IBM  makes 
its  disk  initialization  procedure  an  extra- 
price add-on  available  only  with  the  Hard- 
ware Maintenance  and  Service  package 
while  other  manufacturers  include  similar 
utilities  with  their  products.  Perhaps  the 
best  reason  is  to  keep  these  powerful  and 
dangerous  functions  out  of  the  hands  of 
Lexmey-Tunes  types  who  are  likely  to  do 
more  harm  than  good.  For  our  part,  we 
can't  imagine  getting  along  without  Ad- 
vanced Diagnostics  or  the  Hardware 
Maintenance  and  Service  package.  Then 
again,  we  low-level  format  one  or  more 
hard  disks  almost  every  week. 
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HFormat,  from  Kolod  Research,  is  a low- 
level  disk  formatting  program  designed  to 
accommodate  any  disk  drive  and  control- 
ler you  can  plug  into  your  PC  or  AT.  It  al- 
lows you  to  low-level  format  your  drive 
with  any  interleave  that  will  woik.  In  addi- 
tion, it  allows  you  to  low-level  format  a 
drive  with  more  cylinders  or  heads  than 
DOS  or  your  conUoller  permits. 

Despite  this  formatting,  however,  the 
additional  disk  space  will  not  be  address- 
able by  DOS  unless  you  modify  your  sys- 
tem. Alternately,  with  HFormat  you  can 
low-level  format  only  part  of  a disk,  all  the 
way  down  to  a single  track. 

To  use  HFormat  with  a drive  whose  pa- 
rameters differ  from  those  supposed  by  the 
SETUP  procedure,  you’ll  need  to  know 
the  head  and  cylinder  arrangement  of  the 
disk  drive.  HFormat  does  not  recognize 
drives  by  make  and  model  number. 

HFormat  can  be  used  instead  of  IBM's 
Advanced  Diagnostics  to  ready  a hard  disk 
for  partitioning  with  FDISK.  Although 
HFormat  is  more  versatile  (and  less  expen- 
sive) than  IBM’s  product,  the  IBM  proce- 
dure is  easier  to  use. 

A companion  program,  HTest,  allows 
you  to  check  the  results  of  the  disk  format- 
ting. Compared  with  other  disk  testing 
programs,  HTest  is  extremely  thorough, 
starting  where  others  (such  as  Norton’s 
DT)  leave  off.  Options  available  for  read- 


F A C T FILE 


HT esti  H Formal 
KoJod  Rescaah 
P ().  Box6« 

Glenview,  IL  60025 
(312)291-1586 
list  Price:  S89.95 
Ret|uires:  MK  RAM. 
hard  disk  drive.  DOS  1.1 

or  la(cr. 

In  .Short:  Utilities  for  low-level  fomiutting. 
surface  analysis,  and  drive  evaluation  UKtsi 
amenable  to  manual  conln)l.  I'hc  drive  tests 
an; extremely  rigorous.  Includes  HOptimum. 
a |w»)gram  that  helps  determine  the  sector  in- 
terleave that  delivers  the  best  hard  disk  per- 
fomtance.  NiM  ct)py  pttrtecled. 

CIHU.C  634  ON  RLAOCH  aLHVICL  CAHO 


only  testing  skew  the  head  across  the  disk 
in  various  patterns  to  ensure  proper  opera- 
tion of  the  head  actuating  system  as  well  as 
the  disk  surface  itself. 

HTest  also  includes  de.structive  read/ 


write  tests  that  start  with  the  equivalent  of 
IBM’s  surface  analysis  procedure  then 
venture  on  to  the  head-jerking  rigors  of  its 
own  read  tests. 

HTest' s thoroughness  slows  it  down. 


Whether  it’s  a form  you  use  thousands  of 
times,  or  a one-of-a-kind,  you  can  design 
it  right  on  your  PC  with  ForrriWorx"’.  It's  so 
easy,  youll  be  making  your  first  form  soon 
after  you  open  the  package. 

“This  program  simply  does  a beautiful 
job."  PC  Week  FormWorx  has  the  features 
you  need  for  crisp,  effective  forms.  You  can 
draw  vertical  and  horizontal  lines  (single, 
double  and  bold)  that  print  perfectly  straight 
and  solid.  Use  normal,  wide,  and  large  type 
sizes  for  titles  and  labels.  And  your  forms 
can  be  any  practical  size,  up  to  11 " x 14". 
“The  user  interface  is  first  rate"  PC 
Magazine.  Pull-down  menus  and  clear  com- 
mands make  it  easy  to  add  a row,  change  a 
column,  or  move  things  around  until  every 
detail  is  just  right.  There's  even  an  “undo" 
command  for  those  times  when  your  com- 
puter does  what  you  say,  instead  of  what 
you  mean 

Lets  you  fill  out  forms  perfectly.  Fill  out 
custom  or  even  pre-pnnted  forms  on  your 
PC  without  accidentally  crossing  a line 
using  text  editing  features  like  automatic 


word  wrap,  on-screen  underlining,  bold- 
facing. and  justification.  Integrated  macros 
let  you  automate  repetitive  tasks,  type 
■'boiler  plate"  phrases  with  a single  key- 
stroke, jump  from  one  blank  to  another,  and 
more.  And  you  can  print  the  whole  form 
or  just  the  data  on  any  of  over  100  popular 
printers. 

“FormWorx  is  a lot  of  fun . . . t/i/s  soft- 
ware should  be  on  your  ‘must  have' 
list."  PCM  Magazine.  See  for  yourself. 
Order  ForrriWorx  and  find  out  why  thou- 
sands of  users  (sirtce  1984)  have  come 
to  rely  on  this  program. 

Special  offer!  For  just  $95*  you  get 
FormWorx  with  built  in  macro  features, 
sample  forms,  and  superb  manual  with 
tutorials.  Plus  free  telephone  support.  Ask 
your  dealer  or  order  directly: 

1-800-992-0085 

(in  Mass.  ei/MWVWO) 

Ask  about  our  other  products,  including 
FormKits*— hundreds  of  ready  made  forms 
on  disk,  for  use  with  ForrriWorx  on  your  PC 


Yes,  please  send  me  FormWorx  lor  $95" 

* Add  $4  75  for  stiipping  US/CanMta.  $10  tot  airmai  owsms 
InU^  add  5H  sales  fox 

□ EmXaeO  s my  dieck  or  money  order  Uiayabie  to  ForirMforx  Coro) 
Please  ctiarge  my  □ VISA  DMC  □ AMEX 


Card  no. 
Signature. 


Compafy_ 
Address 


FormWorx  (tormerty  Anafyti  Ifiternttona,  Inc) 

1365  Massachusetts  Ave , Artingion.  MA  02174 


Custom  forms, 


“FormWorx  makes  it  easy  to  create  forms. 

Inexpensive. . .easy  to  use.”  TheWall  street  journal. 


Not  copy  protected  Reouires  IBM  PC  wilti  256  KB  and  DOS  20  or  higher  Vtforfis  with  or  without  graphics  board  Rxmviforx  is  a trademark  ol  ForrrMfoa  Carp. 
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■ DISK  DRIVE  UTILITIES 


Even  using  the  fastest  test  option  (Quick, 
Read-only),  it  can  take  over  an  hour  to  ex- 
amine a 32-niegabyte  volume. 

The  Kolod  programs  work  only  with 
firmware-defined  disk  drivers  (disks  with 
software-loaded  drivers  need  not  apply) 
and  recognize  a maximum  of  two  hard  disk 
drives. 

The  best  part  of  the  Kolod  package  is 
HOptimum,  a unique  testing  utility  that 


■ If  you  want  to  wring  the 
last  iota  of  performance 
from  your  drive, 
HOptimum  will  help  you 
determine  the  best 
interleave  factor  quickly 
and  easily. 


can  determine  the  optimum  sector  inter- 
leave for  any  hard  disk-PC  combination. 

HOptimum  works  quite  simply.  After  it 
loads,  it  displays  a list  of  disk  parameters 
as  if  it  is  about  to  low-level  format  the  disk 
and  gives  you  a chance  to  alter  them.  It 
then  warns  you  that  it  is  a de.stmctive  test 
that  will  overwrite  data  and  gives  you  a 
couple  of  chances  to  abort  before  it  starts 
blasting  bytes. 

Thereafter,  it  quickly  low-level  formats 
?<  section  of  the  hard  disk  using  a specific 
interleave  factor,  then  reads  the  area  and 
displays  the  time  that  was  required.  It  re- 
peats the  process  seven  times,  stepping 
from  interleaves  of  one  to  seven. 

When  HOptimum  finishes,  it  displays  a 
list  of  all  the  interleaves  tried  and  the  time 
required  so  that  you  can  choose  the  fastest. 

Overall,  the  formatting  and  testing  por- 
tions of  the  Kolod  package  are  effective  if 
unremarkable.  However,  if  you  want  to 
wring  the  last  iota  of  performance  from 
your  hard  disk  drive,  the  HOptimum  pro- 
gram will  help  you  determine  the  best  in- 
terleave factorquickly  and  easily.  This  one 
feature  is  the  best  recommendation  of  the 
package. 


SpeedStor 

If  you  have  to  make  a hard  disk  drive  and 
controller  work  together,  SpeedStor.  from 
Storage  Dimensions,  is  a dream  come 
true.  Just  run  the  program,  pick  out  the 
drive  by  name  from  a menu,  and  with  the 
press  of  a couple  of  buttons — and  enough 
time  to  get  a sandwich — your  disk  will  be 
ready  and  waiting  for  your  files.  Low-level 
formatting,  partitioning,  and  DOS  format- 
ting are  all  handled  without  your  interven- 
tion or  even  attention. 

But  SpeedStor  is  a versatile  installation 
program,  too,  it  can  arrange  your  disk  in 
just  about  any  configuration  you  want. 
Slice  it  into  up  to  eight  independent  DOS 
partitions  (up  to  16  total  partitions),  each 
with  its  own  drive  letter  designation,  or 
mass  together  a huge  disk — up  to  320 
megabytes — as  a single  DOS  device. 

With  ATs,  SpeedStor  has  no  problem 
with  drive  configurations  not  accommo- 
dated by  the  host  computer's  SETUP  list- 
ing and  puts  their  full  capacity  to  use.  In 
fact,  you  needn't  bother  with  SETUP  at  all 
when  using  SpeedStor.  It  selects  and  loads 
the  appropriate  drive  type  into  CMOS 
memory  itself. 

To  work  on  XTs,  SpeedStor  requires 
that  your  hard  disk  controller  be  properly 
configured  and  refers  you  to  your  control- 
ler manual  to  accomplish  that  end.  Fur 
controllers  that  allow  software  configura- 
tion, SpeedStor  provides  a complementary 
automatic  insutllation  option. 


SpeedStor 
Storage  Dimensions 
981  University  Avc. 

Los  Gatos.  CA  9S030 
(408)395-2688 
List  Price:  $99 
Requires:  512K  RAM. 
hard  disk  drive,  DOS  2.0 

or  later. 

In  Short:  A program  that  automatically  con- 
figures any  AT  and  many  XT  hard  disks  from 
low-level  to  DOS  formatting.  Requires  al- 
most no  user  intervention,  yet  allows  multiple 
DOS  partitions  and  partitions  larger  than  32 
Mbytes.  Not  copy  pnrtected. 

ClfCLE  MO  ON  READER  SERVICE  CARD 


Automatic  installation  is  handled  by  a 
batch  file  appropriately  called  INSTALL, 
Once  you  start  it  and  select  the  manufac- 
turer and  model  of  the  hard  disk  you  want 
to  install  from  a moving-bar  menu,  the 
pixK'ess  is  completely  automatic.  Drives 
under  32  megabytes  are  automatically 
made  into  one  large  DOS  disk;  larger  disks 
are  split  into  several  approximately  equal 
partitions. 

The  procedure  ends  by  presenting  you 
with  a completely  blank,  DOS-formatted 
disk.  You  must  run  DOS's  SYS  program 
to  tran.sfer  the  operating  sy.stem  to  it  in  or- 
der to  make  it  bootable.  A software  driver 
is  required  for  partitions  beyond  the  first  to 
be  recognized.  A separate  program  (sup- 
plied with  SpeedStor)  automatically  cre- 
ates the  correct  device  driver. 

Manual  control  is  also  menu  driven. 
Two  programs  are  provided.  HARD- 
PREP.  the  disk  formatter,  and  PARTED, 
the  partitioning  program. 

The  low-level  formatter  also  includes  a 
controller  test,  seek  tests,  and  read  and 
write  tests.  Surface  analysis  is  handled  as 
part  of  the  low-level  format  procedure  or 
as  a separate  option. 

Even  with  a RAM-based  hard  disk  em- 
ulator, SpeedStor  demonstrated  no  com- 
patibility problems.  In  most  cases,  it 
should  be  the  only  program  you  need  to  get 
any  hard  disk  working  on  your  PC. 

Service  Diagnostics 

Although  it  seems  to  aim  at  two  disparate 
ends — being  more  thorough  than  IBM 
Hardware  Maintenance  and  Service  and 
being  easier  to  use — SuperSoft's  Service 
Diagnostics  succeeds  admirably.  Unlike 
IBM.  it  will  even  evaluate  many  non-IBM 
peripherals  and  accessories. 

As  with  the  IBM  diagnostics,  the  Su- 
perSoft  program  is  menu  driven  using 
stark,  text-only  screens.  Before  testing  be- 
gins, Serv  ice  Diagnostics  cheeks  what  per- 
ipherals are  installed  and  reports  them  on 
the  screen.  It  also  allows  you  to  override  its 
findings. 

Once  the  list  is  supplied,  your  primary 
choices  are  threefold:  running  tests  indi- 
vidually, a quick  automatic  run-through  of 
ail  tests,  and  an  in-depth  automatic  test 
procedure. 

After  you  make  your  selections,  you're 
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At  PC  M^azine,  we  know  how 
tough  it  is  for  you  to  sort  out  product 
claims,  specifications  and  perform- 
ance questions.  It’s  not  easy  find- 
ing out  what’s  new,  better,  faster, 
quieter,  cheaper,  more  compatible 
or  more  expandable. 

That  s wh)’  we  re  here.  And  why 
your  subscription  to  PC  Magazine  is 
the  best  way  to  stay  on  top  of  it  all. 
Twenty-two  times  a year,  our  edi- 
tors and  columnists  keep  you  fully 
informed  about  what  you  can  expect 
from  PC  products — and  which  are 
best  for  the  business  tasks  you  have 
to  accomplish.  And  every  time  you 


need  help  solving  applications  prob- 
lems, we’re  there  to  back  you  up. 

The  most  experienced  atid  sought- 
after  editorial  staff  in  the  industry. 
Their  credentials,  plus  the  results  of 
rigorous  product  testing  that  takes 
place  in  PC  labs — the  only  indepen- 
dent state-of-the-art  testing  facility  in 
computer  publishing — are  your 
assurance  that  PC  Magazine  gives 
you  all  the  facts. 

Issue  after  issue  is  devoted  to  helping 
you  buy  PC  products  for  your  busi- 
ness with  confidence  and  to  making 
sure  that  maximum  hcnefits  are 
derived  from  that  investment. 


Whether  you  need  to  link  your  micro 
to  a mainframe,  evaluate  graphics 
packages  or  upgrade  your  printers, 
we’re  here  to  help  you  do  it  all. 

Subscribe  today.  Save  up  to 
62%  off  the  annual  single-copy 
price  of  PC  M^a/ine  during 
our  special  inttxKluctory  offer! 
One  year  (22  issues)  only 

529.97—  Save  54% 

Two  years  (44  i.ssues)  only 

549.97—  Save  62% 

Savings  based  on  annual  single- 
copy price  of  S64.90.  For  fast 
serv  ice  call  1-800-852-5200 
Toll  Free.  4Z189 


■ DISK  DRIVE  UTILITIES 


again  allowed  several  options — for  in- 
stance. stopping  upon  the  location  of  an  er- 
ror. You  can  also  select  to  log  both  results 
and  errors  on  a disk  file  or  on  paper.  Ser- 
vice Diagnostics  also  allows  you  to  set  up 
your  .system  for  shipping  by  parking  its 
hard  disk  heads. 

Some  of  the  Ser\  ice  Diagnotics  tests, 
such  as  the  keyboard  and  display  tests,  car- 
ry over  the  feel  of  the  IBM  diagnostics. 
But  Service  Diagnostics  often  gives  more 
thorough  answers,  reporting  apparent  mi- 
croproces.sor  operating  speed  and  specific 
instructions  that  lead  to  failures. 

In  the  area  of  disk  testing,  for  example, 
beyond  normal  read  and  write  testing.  Ser- 
vice Diagnostics  optionally  includes  flop- 
py disk  alignment  tests  using  Xidex's  Dig- 
ital Diagnostic  disks.  Available  alignment 
tests  include  spindle  speed,  centering,  in- 
dex timing,  head  positioner  hysteresis  (the 
ability  to  repeatedly  find  a track  when 
seeking  it  from  opposite  directions)  and 
linearity,  and  radial  and  azimuth  align- 
ments. Results  are  reported  both  on  a 
pass/marginal/fail  basis  and  quantitative- 
ly, as  appropriate,  but  results  are  presented 
only  as  lest. 

The  standard  Service  Diagnostics  pack- 
age also  performs  read  and  write  tests  on 
hard  disks,  but  a low-level  formatting  pro- 
cedure is  optional. 

Service  Diagnostics  also  includes  a sep- 
arate program  that  performs  elaborate 
memory  tests.  The  simplest  requites  but  a 
few  minutes,  while  thorough  testing  can 
take  all  night.  The  procedures  allow  you  to 


FACT  FILE 


Service  Diagnostics 
Super5MiIt  Inc. 

5 low  Park 
Giampaign.  1L6I820 
(WK))  762-6629 
(217)359-2112 
List  Price:  S!95 
Requires:  i28KKAM. 
one  flopp>  disk  drive.  IX)S  1 .0  or  later. 

In  Short:  An  uflemnirket  program  package 
that  kvaies  failures  in  all  parts  of  a computer 
system.  Extra  cost  options  allow  lloppy  disk 
drive  tests  and  low-level  hard  disk  fonnal- 
ting.  Copy  protected, 
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determine  not  only  margins  or  which  chip 
is  failing,  but  how  and  at  what  memory  lo- 
cations errors  occur. 

Testing  of  serial  and  parallel  ports  can 
be  performed  either  with  nothing  attached 
to  the  system  or  with  optional  loop-back 
connectors  (much  like  those  supplied  with 
IBM  Hardware  Maintenance  and  Ser- 
vice). Printer  tests  even  include  options  for 
checking  daisy  wheel  as  well  as  dot  matrix 
machines. 

Although  thin,  the  Service  Diagnostics 
manual  often  presents  more  in-depth  infor- 
mation than  the  thicker  IBM  .service  man- 
uals. However,  in  some  cases  (hard  disks 
evaluation,  for  instance)  the  documenta- 
tion is  inexplicably  brief 

Service  Diagnostics  loads  through 
DOS.  and  its  two  programs.  SERV  and 
MEMORY,  can  be  backed  up  or  trans- 
ferred to  hard  disk.  Its  copy  protection  re- 
quires a key  disk  in  drive  A:,  however. 
Different  versions  of  the  program  are 
available  for  and  required  by  8088-, 
80286- . and  80386-based  computers  as 
well  as  those  not  using  DOS. 

Although  the  base  cost  of  the  program 
is  reasonable,  adding  all  the  available  op- 
tions drives  the  price  up  to  nearly  $500. 
The  various  test  procedures  in  Setvice  Di- 
agnostics are  suitable  to  be  used  by  dealers 
or  service  people  to  evaluate  ailing  com- 
puters, by  manufacturers  to  test  and  bum- 
in  new  systems,  and  by  end  users — even 
those  who  ate  relatively  inexperienced — 
wishing  to  monitor  the  health  of  their  com- 
puter systems. 

Vfeature  Deluxe 

Vfeature  Deluxe,  from  Golden  Bow  Sys- 
tems, combines  low-level  formatting,  ad- 
vanced partition,  and  data  security. 

Among  the  the  program's  more  wel- 
come features  is  the  ability  to  add  unusual 
disk  drives  to  XTs  without  hardware  modi- 
fication. Among  its  worst  is  a disk-locking 
procedure  that  adds  extra  steps  and  confu- 
sion to  using  the  product. 

The  disk  preparation  process  is  con- 
ducted by  a single  program,  VOL_DEF, 
which  takes  a query-and-response  ap- 
proach to  low-level  formatting.  After  a 
copyright  warning  message,  the  program 
presents  you  with  several  questions  about 
your  hard  disk  drive.  It  a.scertains  the  num- 


ber of  heads  and  cylinders  to  use  from 
CMOS  setup  information  (on  ATs)  or 
ROM  (on  XTs). 

The  program  asks  if  you’re  sure  you 
really  want  to  low-level  format  your  disk. 
Punch  in  "Y",  and  you're  asked  several 
more  questions  before  formatting  begins. 

As  with  most  low-level  formatting  pro- 
grams. you’re  first  given  a chance  to  enter 
bad  sector  data  and  an  opportunity  to  spec- 
ify a sector  interleave.  As  the  formatting 


■ Vfeature  allows  the 
installation  of  some 
unusual  hard  disk  drives 
using  XT-style  controllers 
without  modification. 


progresses,  any  bad  tracks  that  are  discov- 
ered are  displayed.  At  the  end  of  format- 
ting, you're  given  a second  chance  to  enter 
bad  tracks. 


After  you're  finished  with  the  low-level 
fomiat  or  if  you  choose  not  to  format  when 
queried  (and  your  disk  already  has  its  low- 
level  format  in  place),  you're  confronted 
with  a simple  partitioning  and  security  fea- 
ture menu. 


FACT 


FILE 


Vfeature  Deluxe 
Golden  Bow  Systems 
2870  Fifth  Avc.  #201 
San  Diego.  CA  92 103 
(619)  298-9349 
l.ist  Price:  S120 
Requires:  384K  RAM. 
hard  disk  drive.  DOS  3. 1 

In  Short:  A program  package  primarily 
aimed  at  allowing  nuKV  partitioning  options 
than  does  IBM . including  multiple  DOS  par- 
titions. partitions  larger  than  32  Mbytes,  and 
partitions  made  from  linked  drives.  Also  in- 
cludes security,  low-level  formaiiing.  and 
other  utilities.  O^y  ptMected. 
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or  later. 
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One  menu  selection  allows  creation  of 
disk  partitions,  another  DOS-formats 
them,  and  a third  shows  what  partitions 
have  been  defined. 

As  with  the  FDISK  function  of  PC- 
DOS  3.3,  Vfeature  lets  you  pile  on  extra 
partitions  up  to  disk  capacity.  Vfeature. 
however,  allows  partition  size  to  exceed 
32  megabytes.  If  you  want,  you  can  put  all 
your  bytes — up  to  1 gigabyte — in  one 
drive  letter,  or  you  can  slice  your  system 
into  up  to  24  individual  volumes. 

In  addition,  Vfeature  allows  you  to 
splice  together  two  physical  drives  into  a 
single  logical  unit  accessed  with  a single 
DOS  drive  letter  and  allows  you  to  control 
the  size  of  disk  clusters  as  2.  4,  8.  or  16 
sectors. 

Vfeature  also  gives  you  optional  pass- 
word security  for  the  hard  disk,  floppies, 
or  the  system  in  general.  You  can  also 
write-protect  portions  of  your  hard  or  flop- 
py disks  so  you  never  have  to  worry  about 


inexperienced  or  angry  users  destroying 
important  programs  or  databa.ses. 

The  impregnability  of  these  security 
features  is  doubtful,  however,  because  we 
were  able  to  crash  the  host  system  while 
trying  to  set  a password. 

Vfeature  allows  the  installation  of  some 
unusual  hard  disk  drives  using  XT-style 
controllers  without  hardware  modification 
and  disks  not  listed  in  the  setup  menu  on 
the  AT.  These  disks  can  use  up  to  1 6 heads 
and  1 ,024  cylinders.  Due  to  limitations  of 
the  standard  IBM  PC-XT-controller,  how- 
ever, drives  for  pure  IBM  XT  systems  can 
use  no  more  than  eight  heads.  Moreover, 
embedded-servo  and  servo-wedge  drives 
(for  example,  some  CMI.  Microscience, 
Tulin,  and  Quantum  products)  are  not 
compatible  with  the  standard  XT  control- 
ler and  cannot  be  used. 

Although  somewhat  regimented,  Vfea- 
ture includes  all  the  functions  necessary  to 
get  a system  running.  Unfortunately,  it  is 


made  unduly  cumbersome  by  its  form  of 
copy  protection,  which  “locks”  the  mas- 
ter disk  to  a single  style  of  controller  before 
it  can  be  used.  No  unlocking  method  is 
provided.  In  addition,  the  Vfeature  version 
tested  will  not  operate  with  PC  DOS  3.3, 
Not  that  the  program  crashed  with  PC- 
DOS  3.3 — it  simply  checked  the  DOS  ver- 
sion number  and  refused  to  operate  with 
one  that  it  did  not  recognize.  We  had  to 
pull  out  our  aged  version  of  3 . 1 to  get  Vfea- 
ture to  run  through  its  paces. 


Floppy  Disk  Diagnostics 


Disk  Drive  Analyzer 

Truly  a product  for  the  digital  realm  where 
everything  is  on-or-off,  one-or-zero,  or 
black-or-white.  Verbatim  Corp.’s  Disk 
Drive  Analyzer  gives  a quick  test  of  stan- 
dard floppy  disk  drives  and  simply  reports 
their  condition  as  good  or  bad.  Disk  Drive 


Easy  to  C 

Cis  a great  programming 
language.  Now  the  C 
WORKSHOP  makes  it  easy. 

Interactive  software  teaches 
you  C with  immediate  feedback 
on  your  program  exercises. 

The  C WORKSHOP  has 
everything  you  need  to  learn 
C and  write  your  own  pro- 
grams, too.  You  get  a fast  edii 
standard  C compiler,  and  online 
help. 

Let  the  other  guy  struggle  with  confusing  books 
and  compilers.  Join  AT&T  and  other  major  com- 
panies now  using  the  C WORKSHOP.  Columnist 
Adam  Green  calls  it  "the  most  intriguing  new  type 
of  training  system  I've  ever  seen."  (InfoWorld 
1/27/86)  


Order  Information 

To  order  the  C Workshop,  call  toll-free 
(800)  227*2400  ext.  955  day  or  night 
(Visa,  MC,  or  AmEx).  Or  send  check  to 
Wordcraft,  3827  Penniman  Ave.,  Oak- 
land, CA  94619.  $69.95  plus  $5.00 
shipping  (Priority  Mail).  In  CA,  add 
$4.90  sales  tax. 


more  searchingrrowded 
ile  cabinets  or  me.s^  stacks  of 
paper.  With  Search&cpress  ' 
just  key  in  the  words,  phrases, 
numbers  or  dates  of  interest 

and  within  seconds  the  desired 

documents  appear  on  the  screen.  SearchExpress  has 
many  unique  features  such  as  pull  down  menus, 
search  for  similar  doajjnents,  optional  user-defined 
data  fielddt^pertext,  and  mortfM^^^ 
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USE  SEARCHEXPRESS  TO  FIND. 


Letters,  notes  ana  research  papers” 

Proposals,  contracts,  manuals  and  brochures 
fext  downloaded  from  on-line  databases 
^Articles  from  business  journals  and  magazines 
Legal  deppsitions^nd  testimonies  ] !' 

InjormatiDn  from  loose-leaf  services 


^i'CALL  205/934-9130 


XSeabchexpres^ 


optical 

Disk 

‘695 


versions  alscrnMilaUe. 

EXECUTIVE  TECHNOLOGIES 
1075  Thirteenth  Street.  South  • Birmingham,  AL  35205 


aRCLE  323  ON  READER  SERVICE  CARD 


CIRCLE  219  ON  READER  SERVICE  CARD 
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■ Disk  Drive  Analyzer 
generates  a single  screen 
on  which  it  lists  results 
of  each  test. 


Analyzer  performs  seven  distinct  tests  on 
floppy  disk  drives,  checking  speed,  noise 
tolerance,  write/read  performance,  track 
alignment,  head  positioner  backslash  (ac- 
curacy), disk  clamping  (centering),  and 
erase  crosstalk. 

Every  time  Disk  Drive  Analyzer  (a 
•COM  file)  is  loaded  by  simply  typing 
DDA  at  the  IX)S  prompt,  all  of  these  tests 
run  quickly  in  sequence.  The  tests  are  not 
individually  accessible.  The  entire  test 


procedure  requires  less  than  a minute. 

The  program  generates  a single  screen 
on  which  it  lists  the  results  as  each  test  is 
performed,  keeping  a total  tally  on-screen 
when  it  finishes.  Results  are  listed  as  mere- 
ly “PASSED!”  or  “FAILED!”  for  each 
test  on  each  side  of  the  drive. 

If  you  need  a hard  copy  report  of  the  re- 
sults, all  you  need  to  do  is  press  Shift-PrtSc 
at  the  completion  of  the  procedure. 

Disk  Drive  Analyzer  is  not  as  thorough 
as  other  floppy  disk  drive  testing  pro- 
grams. For  instance,  it  checks  alignment 
and  noise  tolerance  (which  other  products 
may  refer  to  as  “sensitivity”)  on  only  one 
track  on  the  disk.  Other  floppy  diagnostics 
examine  performance  at  various  locations, 
generally  at  the  outer  and  inner  limits  of 
head  travel  as  well  as  near  the  center  of  the 
disk. 

Nor  are  the  results  generated  by  Disk 
Drive  Analyzer  suitable  for  aligning  a disk 
drive.  The  simple  pass/fail  analysis  does 


not  provide  any  direction  for  head  align- 
ment or  speed  adjustment. 

Verbatim  supplies  Disk  Drive  Analyzer 


FACT 


FILE 


Disk  Drive  Analyzer 
Vfitiaiim  Corp. 
I2(X)W.T.  HamsBlvd. 
Charlotte.NC  28213 
(800)538-8589 
(7(U)  547-6500 
I.i.st  Price:  $39.95 
Requires:  WK  RAM. 
one  fltippy  disk  drive.  IX)S  2.0  or  laicr. 

In  .Short:  A Hoppy  disk  drive  evaluation  sys- 
tem that  checks  the  mechanical  performance 
of  drives  and  reports  its  results  in  simple 
pa.ss/fail  format  suitable  for  making  quick 
tests  t»f  a large  number  of  drives.  Copy  pro- 
tected. 

CiRCTf  6260NFiADLnSfnviCF  CAHD 


Verbatim 

DUaU/e 


THE  #1  WORD  PROCESSOR 
mTHE#1  FILE  MANAGER. 

Q&A  is  the  first  to  be  rated  # 1 in  two  categories 
by  SoftmreDigpt.  IfsPC  Magazim’s  Editors  Choice. 
InfoWorld  rave  it  their  hi^st  rating  ever.  According  to 
experts,  its  the  best  way  to  keep  track  of  people  and 
informatioa  Call  today  for  a FREE  demo  disk; 
l-(800)-443-0100Ex.  499F 

SW.ANTEC 

Br&ikOtrou^SijfiwareDwistm,  lO^I  TmreAvenue,  Cuperhno,  CA95014 


400  Plus  ic 
High  Performance 
Printed  Circuit 
Board  CAD 
for 

$975,001! 


All  the  features  of  Engineering  Workstation  CAD.  on  )(T.  AT  or  386  Personal 
Computers— and  at  an  affordable  price! 

• Inputs  from  FutureNef*.  Oread"*  and  Schema**  and  others 

• Design-On-The-Fly  at  CRT  without  schematic  input 

• 1 mil  database,  32"  x 32"  area,  up  to  30  layers  & 250-400  IC's 

e Automaticandlnter8ctivePlacententaids.includingDynamicRubberbanding. 
Connection  Length  Minimization  and  Auto  Part  Swapping 

• Interactive  Routing  on  any  grid  from  1 mil  upwards,  i.e.,  5, 10, 15, 20, 25, 50, 
etc. 

• Thru,  Blind  and  Buried  Vias  of  Standard  artd  Micro  size. 

• True  width  tracks  and  pads  at  the  CRT. 

e FineUneOesign-2and3tracksbetweenlCiTr8CkSegmentthicl(ening.Angles 
at  90, 45  artd  down  to  1 degree. 

• Auto  Routing  (optional)  e Air  Gap  Checking 

• 2-D  Documentation  capability  • TTL/CMOS  Library  included 

• Full  SMD  and  Analog  Board  design  supported 

• Plotting  on  matrix  printer  and  ink  plotter  (Gerber  Optiorwl) 

PADS-PCB  $975.00 
Additions!  options  availsble 

Evaluation  Package  of  all  Software  on  3 Disks  with  Manual  $50.00 

CAD  Software,  Inc.  . 

P.O.  Box  1 142,  Litllelon,  MA  01460  (617)  486-9521* 

CIRCLE  525  ON  READER  SERVICE  CARD 


ORCLE  249  ON  READER  SERVICE  CARD 
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CROSSTALK"  Network  Version  opens  a wide  world  of  communications  potential  for  any  user 
on  your  IBM  PC  Network,  Token  Ring  Network,  or  other  NETBIOS-compatible  network. Any 
computer  on  your  network  can  share  1 or  2 modems  and  phone  lines,  plus  something  just  as 
important— the  flexibility  and  range  of  communication  that  CROSSTALK  is  famous  for. 

CROSSTALK  gives  any  workstation  a wide  range  of  terminal  emulations  and  protocols,  to 
allow  file  transfer  with  other  PCs,  other  PC  networks,  minis,  and  mainframes.  It  also  speeds 
error-checked  file  transfer  within  the  network,  at  high  speed,  without  going  through  the  server. 
Our  network  version  has  all  the  user  convenience  you've  learned  to  expect  from  CROSSTALK 
Menu  or  command.  Help  system.  Simple  language.  Automated 
script  files. Ask  your  dealer  about  it.  Or  write  for  details. 

Digital  Communications  Associates,  Inc./ 1000  Holcomb  Woods  Parkway 
Roswell,  Georgia  30076/1(800)24 1 -6393 

CROSSTALK 


N E t W O R KV^ii/V  E R S I O N 
CIRCLE  326  ON  READER  SERVICE  CARD 


regiBterad  tradsmark  of  Digital  Communicatipna  Aaaociataa.  Inc. 


■ DISK  DRIVE  UTILITIES 


on  a single  floppy  disk.  Several  of  its 
tracks  are  recorded  with  precision  test  sig- 
nals, so  it  cannot  be  duplicated  using  nor- 
mal floppy  disk  drives.  All  tests,  including 
the  write  test,  are  performed  using  the  pro- 
gram disk  as  the  test  medium. 

Obviously  Disk  Drive  Analyzer  is  no 
substitute  for  more-complete  drive  analy- 
sis programs.  However,  it  can  comple- 
ment one  of  these  other  products  nicely.  Its 
ease  of  use  and  quick,  one-step  test  proce- 
dure make  it  a good  candidate  for  monitor- 
ing drive  performance,  perhaps  as  part  of  a 
weekly  or  monthly  maintenance  schedule. 

In  two  minutes.  Disk  Drive  Analyzer 
will  aiisure  you  that  your  floppy  disk  drives 
are  operating  within  industry  standards  for 
interchangeability  and  data  integrity.  If  a 
drive  flunks  out.  more  thorough  (and  time- 
consuming)  evaluation  with  another  prod- 
uct will  help  you  home  in  on  the  problem 
and  adjust  or  repair  it. 


Xidex  (formerly  Dysan)  provides /nrer- 
rogalor  as  a two-disk  package.  The  pro- 
gram ikself  is  supplied  on  one  disk,  and  a 
second  disk  containing  precisely  recorded 
signals  is  used  as  an  evaluation  standard 
called  a Digital  Diagnostic  Diskette 
(DDD). 

The  program  is  quite  short  and  loads  in 
a few  seconds,  after  which  the  program 
disk  can  then  be  removed  and  the  DDD  in- 
serted. 

Inlerrogalor  is  menu  driven  and  relies 
heavily  on  function  keys  for  making  the 
appropriate  selections.  A modest  amount 
of  on-screen  help  is  available. 

■ Interrogator's  axito- 
sequencing  test  presents 
its  results  in  chart 


Interrogator 

A floppy  disk  drive  evaluation  system.  Xi- 
dex Corp.'s  Interrogator  functions  in  ei- 
ther of  two  modes,  an  auto-sequencing 
pass/fail  test  of  important  floppy  disk  drive 
alignments  or  a manual  evaluation  of  a sin- 
gle drive  parameter.  The  former  allows 
quick  go/no-go  checking  of  a questionable 
drive,  perhaps  as  part  of  regular  mainte- 
nance, The  latter  will  help  you  critically 
evaluate  a particular  aspect  of  drive  perfor- 
mance and  even  realign  an  ailing  drive  for 
proper  operation. 


FACT  F 1 L K 


INTEMIDGATDr 


Xidex  Coqi. 

5 1(K)  Patrick  Henrj,  Dr. 
.Santa  Clara,  CA  95()5() 
{4()8>9S8-.'U72 
List  Price:  $1.^9 
Requires:  64K  RAM. 
one  floppy  disk  drive. 

In  Short:  A hard  drive  test  system  that  evalu- 
ates nwchanical  perfoniiance  and  drive  align- 
ments. Results  are  rcported  quuntiiutiveiy, 
sometimes  with  text-mode  graphics,  allow- 
ing the  program  to  he  used  in  drive  align- 
ment. Copy  pn)tccted. 

CiBCl  1 628  ON  REAPER  SERVICE  CARD 


form,  listing  a numeric 
qualification  and  a 
pass/fail  indication. 


The  program  disk  is  non-DOS  and  self- 
booting, and  hence  cannot  be  copied  with 
the  normal  DOS  COPY  utility.  Given  the 
appropriate  command,  however,  the  pro- 
gram will  generate  a backup  copy  of  itself. 
The  DDD  is  made  on  special  equipment 
and  cannot  be  duplicated  on  standard  flop- 
py disk  drives. 

The  DDD  is  available  in  IBM  standard 
single-  and  double-sided,  double-density 
5'/4-inch;  high  density  S'/i-inch;  and  135- 
track  3 '/’-inch  formats.  Several  formats 
not  supported  by  IBM  are  also  available. 

The  auto-sequencing  test  procedure  of 
Interrogator  presents  its  results  in  chart 
form,  listing  a numeric  quantification  of 
drive  perfonnance  as  well  as  a pass/fail  in- 
dication. (The  turnover  point  for  the  pa.ss/ 
fail  judgment  can  be  adjusted  or  custom- 
ized using  a setup  procedure. ) 

The  auto-sequencing  tests  include  disk 
centering,  radial  alignment  measurements 
at  three  different  tracks,  head  azimuth,  in- 
dex time  (how  long  it  takes  the  drive  to  find 
a track  after  receiving  an  index  pulse)  to 


two  different  tracks,  and  disk  speed. 

These  same  tests  are  available  in  man- 
ual mode,  often  presented  in  quasi-graphic 
form — a number  line  with  a pointer  gener- 
ated in  text  mode — that  allows  the  use  of 
the  Interrogator  system  in  making  drive 
alignments. 

Alignment  tests  supported  by  Interro- 
gator include  disk  speed,  centering,  radial 
and  azimuth  alignments,  head  index 
speed,  and  hysteresis. 

Interrogator  also  performs  a read/write 
test  aimed  at  evaluating  the  overall  perfor- 
mance of  the  disk  drive,  not  the  media. 
This  test  formats  a user-supplied  floppy 
disk  with  a special  pattern.  It  then  random- 
ly writes  to  the  disk  and  attempts  to  read  it, 
reporting  the  location  of  any  errors  it  en- 
counters. This  test  will  aid  in  zeroing  in  on 
where,  when,  and  whether  a problem  is 
within  a disk  drive  (or  one  side  of  a double- 
sided system)  or  somewhere  else  in  the 
mass  storage  system. 

In  addition  to  reporting  errors  on 
screen.  Interrogator  will  generate  hard 
copy  output  and  even  allows  you  to  select  a 
serial  or  parallel  printer  port. 

The  Interrogator  manual  is  clearly 
written  and  provides  enough  background 
to  let  you  understand  what  each  test  does. 
It  does  not,  however,  offer  instructions  for 
aligning  or  repairing  disk  drives. 

Memory  Minder 

When  you  suspect  your  floppy  disk  drives 
are  getting  forgetful,  it’s  time  to  pull  out 
J&M  Systems'  Memory  Minder.  A drive 
analysis  program.  Memory  Minder  will 
help  you  detemiine  whether  all's  well  with 
the  mechanical  parts  of  your  floppy  disk 
system. 

Memory  Minder  checks  all  the  impor- 
tant alignments  of  your  computer’s  floppy 
disk  drives,  including  disk  centering,  head 
azimuth,  and  spindle  speed,  as  well  as  the 
ability  of  the  drive  to  find  each  and  every 
track.  It  docs  not  check  the  integrity  of  the 
floppy  disks  themselves. 

The  program  consists  of  two  floppy 
disks  and  a manual  in  a folding  plastic 
binder.  One  disk  holds  the  Memory  Mind- 
er Ask  itself.  Although  not  truly  copy  pro- 
tected. it’s  immune  to  the  DOS  COPY 
command  because  it  operates  indepen- 
dently of  DOS  and  is  not  even  DOS-for- 
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malted.  You  must  boot  from  the  Memory 
Minder  disk  to  use  the  system. 

The  other  disk  is  a specially  recorded 
alignment  disk  made  by  Xidex  Corp.  This 
disk  cannot  be  duplicated  either,  because 
its  precision  signals  cannot  be  properly  re- 
corded by  an  ordinary  disk  drive. 

Memory  Minder  is  available  in  several 
formats:  the  standard  5 '/4-inch,  double- 
density,  double-sided  (360K)  disk;  the 
5'/4-inch,  high-density  (AT-style,  1.2- 
megabyte)  disk;  or  IBM’s  original  3'/2- 
inch,  700K-byte  floppy  disk  formats. 

After  you  boot  up  with  the  Memory 
Minder  program  disk  in  drive  A:,  you  can 
put  the  disk  away  because  the  program  it- 
self stays  in  memory.  Next  you  slide  the 
Xidex  alignment  disk  into  the  drive  that 
you  want  to  test. 

Memory  Minder  is  menu  driven  and  ini- 
tially gives  you  a selection  of  the  tests  that 
you  can  carry  out.  You  can  also  select  the 
disk  drive  to  be  tested  and  the  head  to  be 
used.  Memory  Minder  tests  each  head, 
corresponding  to  each  side  of  a disk,  sepa- 
rately. 

Memory  Minder's  clamping  test  deter- 
mines how  close  to  perfectly  centered  your 
disk  drive  holds  each  floppy  disk.  The  re- 
sults of  this  test  will  give  you  an  indication 
of  the  condition  of  the  disk  hub  of  the  drive 
as  well  as  the  drive  spindle  and  bearing  as- 
sembly. This  test  must  be  mn  first  because 
improper  clamping  affects  other  Memory- 
Minder  tests. 

The  spindle  speed  lest  reveals  how  fast 
floppies  spin  inside  the  drive.  If  they  turn 


Memory  Minder 
J&.M  Systems 
LSIOO-ACeniralSK 
Albuquerque.  NM 
87123 

(505)2924182 
Ijsl  Price:  $1 10 
Requires:  128K  RAM. 
one  floppy  disk  dnve. 

In  Short:  A nf>ppy  disk  drive  evaluation  sys- 
tem that  examines  the  nxx'hanical  operation 
of  a dnve  and  reports  its  results  with  text- 
mode graphics,  suitable  for  making  drive 
alignments.  Not  copy  pnitccicd. 
CiBC2C6270NR£AL>£HS£>fv)CcCAf^ 


too  fast  or  too  slow,  the  drive  may  not  be 
able  to  read  (or  write)  to  them  properly. 

The  alignment  sensitivity  te.st  shows 
how  tolerant  a drive  is  to  slight  misalign- 
ment of  its  read/write  heads.  This  test  can 
indicate  worn  pressure  pads,  weak  head 
read  electronics,  dirty  heads — or  a worn- 
out  diagnostic  disk! 

The  head  alignment  test  quantifies  how 
closely  the  head  comes  to  perfect  radial 
alignment,  that  is,  how  close  it  comes  to 


■ Memory  Minder 
checks  all  the  impiortant 
alignments  of  your 
computer’s  floppy  disk 
drives,  including  disk 
centering,  head  azimuth, 
and  spindle  speed. 

being  where  it’s  supposed  to  be. 

The  head  rotation  test  corresponds  to 
the  azimuth  alignment  of  the  head.  This 
test  reveals  how  nearly  perpendicular  to 
the  tangent  of  each  track  the  head  gap 
comes.  Rather  than  showing  the  number  of 
degrees  the  gap  is  tilted,  the  test  displays 
results  in  the  number  of  errors  made  in 
reading  on  tracks  recorded  with  different 
angular  displacements. 

The  directional  seek  test  shows  how 
precisely  and  repeatedly  the  drive  can 
move  its  heads  to  the  correct  track.  This 
test  gives  an  indication  of  how  worn  the 
head  guides  are. 

All  test  results  are  presented  in  a text- 
mode graphic  display  that  sometimes  func- 
tions as  a simple  meter  (spindle  speed)  and 
other  times  as  a histogram  showing  the  rel- 
ative number  of  occurrences  of  a given 
reading. 

Although  the  manual  tells  how  to  inter- 
pret these  results,  it  only  gives  the  vaguest 
hints  at  solving  the  underlying  problems. 
However,  with  a disk  drive  service  man- 
ual. Memory  Minder,  and  sufficient  intel- 
ligence to  put  both  to  use.  you  can  make 


tiiory  minder 
memory  mindei 
memory  minder 
memory  minder 
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routine  adjustments  to  your  floppy  disk 
drives  and  bring  marginal  units  back  up  to 
snuff.  Odds  are  that’s  more  than  your  deal- 
er will  do  for  you — standard  dealer  service 
on  floppy  drives  is  replacement. 

If  you  are  a tweaker  at  heart.  Memory 
Minder  is  the  tool  you  need  to  help  you 
make  your  floppy  disk  drives  work  per- 
fectly. If  you  don’t  like  to  tangle  with 
things  mechanical.  Memory  Minder  is  the 
second,  wiser  opinion  that  will  confirm 
that  your  disk  problems  aren’t  all  in  your 
bead  or  your  .software. 


Performance  Evaluation 
Programs 

Core  Disk  Performance 
Test  Program 

In  the  PC  industry,  the  most  widely  dis- 
cussed measure  of  hard  disk  performance 
is  average  access  time,  and  the  company 
mote  responsible  than  any  other  for  creat- 
ing awareness  of  this  measurement  has 
been  Cote  International.  The  company’s 
DISKP  program  is  probably  the  most-used 
benchmark  for  measuring  access  time. 

DISKP  has  its  idiosyncrasies,  however. 
In  particular,  at  completion,  it  produces 
comments  on  disk  quality  that  are  less  than 
tactful  as  well  as  quite  self-serving  on 
Core’s  part.  Corelesl,  the  nickname  for  the 
Core  Disk  Performance  Test  Program. 
eliminates  the  editorializing  and  adds  an- 
other valuable  benchmark  to  its  small  rep- 
ertory of  disk  examinations — a test  of  data 
transfer  rate. 

Designed  solely  to  measure  hard  disk 
performance,  Corelesl  can  help  you  evalu- 
ate the  desirability  of  different  drive  units, 
including  direct  comparisons  of  two  units 
connected  to  the  same  computer. 

Using  the  program  is  elementary:  type 
in  its  name  at  the  DOS  prompt.  Corelesl 
immediately  searches  out  disk  hardware  (it 
does  not  work  with  disks  implemented 
with  software  drivers)  and  runs  two  tests. 
First  it  reads  I megabyte  of  data  to  deter- 
mine transfer  rate,  then  it  shuttles  the  head 
across  the  disk  to  find  average  access  time. 
If  two  hard  disks  are  connected  to  the  sys- 
tem, it  evaluates  both  of  them  in  turn. 

The  results,  along  with  major  disk  char- 
acteristics like  head  and  cylinder  counts. 
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are  displayed  in  tabular  form.  In  addition, 
Corelesl  uses  text-mode  graphics  to  pro- 
duce a bar  chart  of  each  of  the  two  perfor- 
mance measures  of  both  disk  drives  so  that 
competing  hard  disks  can  be  visually  com- 
pared. 


FACT 


FILE 


Core  Disk  Performance 
Tesi  Program 
Core  Intemaiionui 
7171  N,  KcdcralHwy. 
B(va  Ralon.FL  33431 
(305)997-6055 
IJst  Prke:  Free 
Requires:  13KKRAM. 
hard  disk  drive,  IX)S  2.0  or  later 
In  Short:  A hard  disk  perfonnancc  evalua- 
tion lest  that  quickly  dciemiincs  the  average 
access  times  and  data  transfer  rales  of  one  or 
two  drives,  and  compares  two  drives.  If  that's 
all  yiHi  want  to  know . this  pmduct  is  fi'H’  you. 
Not  copy  pnrtected. 

DUC.il  gSTWF^ADLBSERVtCLCAHO 


CORE 

iMTERNATTONAL 


Direct  comparisons  of  drives  using 
Corelesl  can  only  be  made  using  the  identi- 
cal computer  as  the  test  bed  for  each  one. 
however.  In  testing,  system  processing 
speed  had  a distinct  effect  on  data  transfer 
rate  measures.  That’s  as  it  should  be  be- 
cause faster  systems  can  move  data  quick- 
er. Note,  too,  that  because  of  the  slow 
speed  of  PC  processors,  data  transfer  rates 
don’t  even  approach  the  5-megabit-per- 
second  rating  of  common  disk  controllers. 

Strangely,  the  average  access  times 
(which  should  be  independent  of  both 
computer  and  test  program)  that  Corelesl 
derives  can  vary  substantially  from  those 
achieved  with  the  elderly  DISKP.  Core- 
lesl, however,  is  quite  repeatable.  As  long 
as  it  is  used  consistently,  the  results  Core- 
lesl delivers  should  offer  a valid  compari- 
son of  competing  hard  disk  products. 


PC  Magazine 
Laboratory  Benchmark 
Series 

PC  Magazine's  own  Laboralory  Bench- 
mark Series  (now  in  its  fourth  release) 
gives  you  similar  abilities  to  those  of  Pow- 
er Meier  in  evaluating  various  aspects  of 


system  performance  but  reports  using  its 
own  quantification  scale. 

Although  written  primarily  as  a tool  to 
be  used  by  laboratory  technicians,  the  PC 
Labs  benchmark  tests  require  neither  train- 
ing or  deep  understanding  of  PCs  to  oper- 
ate. The  easy-to-use  menu-driven  format 
lets  you  select  among  several  test  catego- 
ries: microprocessor  and  memory  evalua- 
tion. disk  testing,  display  testing,  and 
printer  testing. 

The  tests  are  not  diagnostic  (except  in 
the  most  general  way)  but  measures  of  sys- 
tem performance.  The  disk  tests,  for  in- 
stance. measure  the  average  access  time  of 
the  drive  undergoing  evaluation  by  several 
methods  but  do  not  apprise  you  of  media 
defects. 

Unlike  Power  Meier,  the  PC  Labs 
benchmark  tests  do  not  keep  a disk-based 
database  of  the  various  systems  that  they 
evaluate,  although  some  of  the  individual 
benchmarks  allow  automatic  on-paper  log- 
ging. 

Because  these  programs  are  identical  to 
those  used  by  the  PC  Labs  staff  in  evaluat- 
ing equipment  for  PC  Magazine,  the  re- 
sults you  get  will  be  directly  comparable  to 
those  that  we  publish — the  largest  library 
of  personal  computer  test  results  and  eval- 
uations available  anywhere.  Increasingly, 
these  benchmarks  are  used  by  manufactur- 
ers in  advertising,  evaluating,  and  even  de- 
veloping their  products. 

They  are  also  cheap,  available  free 
from  many  bulletin  boards  or  directly 


m. 
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PC  ytagazine  Lahoraitr- 
ry  Benchmark  Series 
PCUbs 

One  Park  Avenue 
New  York.  NY  I(J()I6 
(212)503-5570 
List  Price:  I'rce 
Requires:  5I2K  RAM. 
one  n(»pp>  diskdrive.  DOS  2.1  orlalcr. 

In  Short:  A collection  of  performance  cvalu- 
aJion  pn>grdms — the  same  ones  used  by  PC 
Liibs— that  report  microproccsstK.  hard  disk, 
and  printer  speed  and  display  quality  using  a 
variety  of  industry-standard  tests.  Not  copy 
pnMccied, 

' •n'’,;  625  ;;NntA0fcRStRviC£ CARD 


through  the  PC  Magazine  Interactive 
Reader  Service  without  charge  (except  for 
the  telephone  call). 


Power  Meter 

Power  Meier,  from  The  Dambase  Group, 
is  a measurement  tool  whose  primary  pur- 
pose is  to  evaluate  competing  products.  It 
can  also  be  used  as  a form  of  diagnostic. 

Power  Meier  measures  both  overall 
system  processing  ability  and  the  perfor- 
mance of  its  major  components:  the  micro- 
processor and  memory,  the  mass  storage 
system,  and  the  display  system.  Each  of 
these  areas  is  further  subdivided  into  a 
number  of  tests. 

To  give  an  overview  of  total  system 
performance.  Power  Meier  simulates  the 
operation  of  spreadsheets,  word  proces- 
sors, databases.  CAD  systems,  and  a pro- 
gram assembler/compiler,  as  well  as  offer- 
ing an  aggregate  test  that’s  supposedly 
representative  of  general-purpose  KT  use. 

The  microprocessor  and  memory  tests 
include  an  evaluation  of  system  perfor- 
mance on  a number  of  machine  language 
instructions,  execution  of  the  NOP  (No 
Operation)  instruction  alone,  a run- 
through  of  the  Sieve  of  Eratosthenes, 
Whetstone  and  Dhrystone  (mips,  or  mil- 
lion floating-point  instructions  per  second) 
tests,  and  a block  move  test  of  expanded 
memory. 

Disk  drive  tests  include  an  aggregate 
test,  a sequential  track  seek  test,  a random 
access  test,  and  a measurement  of  data 
transferrate. 

The  video  tests  evaluate  the  speed  of 
display  adapters  operating  in  text  mode 
and  on  two  types  of  graphics  tasks,  line 
drawing  and  area  filling.  In  addition.  Pow- 
er Meier  provides  a series  of  screens  for 
subjectively  evaluating  monitors. 

Built  into  the  program  is  a database  sys- 
tem for  managing  test  results.  The  results 
of  any  or  all  tests  for  any  system  can  be 
stored  on  disk  and  then  compared  with 
those  of  others  that  have  been  previously 
evaluated. 

To  aid  in  such  comparisons.  Power  Me- 
ier presents  many  of  its  ratings  in  Power 
Meter  Units,  which  are  relative  measures 
between  the  system  undergoing  evaluation 
and  any  chosen  system  in  the  database. 

Power  Meier  is  essentially  menu  driven 
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and  provides  a reasonable  amount  of  con- 
text-sensitive on-line  help.  In  fact,  the  in- 
struction manual  is  almost  unnecessary  ex- 
cept for  reference  and  explanation  of  the 
significance  of  the  various  tests. 

The  program  has  its  weaknesses.  For 
instance,  tests  must  be  run  individually, 
even  though  the  overall  system  evaluations 
seem  to  be  different  weightings  of  the  re- 
sults of  some  very  similar  benchmarks. 
The  aggregate  test  could  easily  be  de- 
signed to  establish  all  aspects  of  the  perfor- 
mance of  the  system  in  every  application 
area  in  one  swoop. 

As  a diagnostic,  the  best  application  of 
Power  Meier  is  to  run  the  program  when 
initially  setting  up  your  system,  then  peri- 
odically retesting  to  determine  whether 
any  degradation  has  occurred.  Unfortu- 
nately. the  most  probable  disk  problem, 
gradual  media  failure,  is  unlikely  to  show 
up  with  this  test  regimen. 

As  an  evaluation  aid,  you  can  tote  the 
Power  Meter  disk  to  your  dealer’s  show- 
room and  give  the  various  systems  you’re 
considering  a complete  run-through — if 
your  dealer  will  put  up  with  such  shenani- 
gans. 

Power  Meter  does  accomplish  its  de- 
sign intention.  Its  test  results  correspond  to 
the  subjective  feel  of  a system  and  to  the 
general  level  of  performance  that  can  be 
measured  by  other  benchmarks.  Like  other 
benchmarks,  it  may  tell  you  more  than  you 
want  (or  need)  to  know,  particularly  if 


PowerMeter 
The  Database  Group  Inc. 
3031  Tisch  Way,  #2 
PlaTa  West 
San  Jose.  CA  95 128 
(408)241-2981 
List  Prke:  $89.95 
Requires:  256KRAM, 
hard  diskdrive,  DOS  2.0or  later. 

In  Short:  A personal  computer  performance 
evaluation  system  that  allows  the  comparison 
of  the  effective  operating  speeds  and  quality 
of  computers,  hard  disks,  displays,  and  print- 
ers on  a variety  of  chores.  Inclu^  a modest 
database  manager  for  tracking  your  results. 
Not  copy  protected. 

CIRCLE  «»  ON  READER  SERVia  CARO 


filP  EDITOR’S 
i&a  CHOICE 

• Disk  Manager 

• Memory  \Uider 

• PC  Magazkie  Laboratory 
Bcndmiark  Scries 

• PowerMeter 

• SpeedStor 


For  simplifying  hard  drive  installa- 
tion, Storage  Dimensions’  Speed- 
Slor  and  Ontrack  Computer  Sys- 
tems' Disk  Manager  run  neck-and- 
neck.  Choose  the  one  with  the 
lowest  street  price. 

If  you  need  to  tangle  with  floppy 
disk  problems  and  alignments,  we'd 
pickJ&M  Systems’  Memory  Mind- 
er because  it  graphically  gives  you 
the  most  help  in  setting  dungs  right. 
Although  Verbatim  Corp.’s  good! 
bad  approach  may  be  quicker,  odds 
are  you’re  going  to  pull  out  the 
product  only  efler  something  has  al- 
ready gone  bad,  and  whatever  se- 
crets it  reveals  will  prove  redun- 
dant. ^ 

For  performance  testing,  we’d 
yank  our  favorite  software  <ff  the 
sheff—the  stiff  we’re  going  to  be 
stuck  running  on  the  hardware 
we’  re  investigating — and  see  how 
the  combination  works.  That’s  the 
only  real  means  of  gauging  your 
own  satiffaction  with  a particular 
product. 

If  you  want  a less  subjective  arbi- 
ter, PwrexlAeux  will  help  you  make 
your  own  comparisons,  and  the  PC 
Magazine  Labotaloiy  Benchmark 
Series  will  aid  in  cotrqraring  your 
prospective  choices  with  our  huge 
database  of  test  results.  Although  '■'•'A; 
we’re  hardly  impartial,  given  the 
price  dfference,  we’d  rank  the  lat- 
ter on  top.  ' 


your  PC  is  a working  tool  and  not  the  ob- 
ject of  an  obsession.  ES 


Winn  L.  Rosch  is  a contributing  editor  of 
PC  Magazine. 
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SOFTWARE 


For  DOTMATRIX  and 
Laser  Printers 
(Bpson/IBM/Okidata/LaserJetj 


• Labels  for  shelves,  bins,  inventory 

• Text  readable  up  to  50  ft 

• Bar  Codes  I 2 of  5.  UPC/  EAN 
MIL-STD,  AIAG.  Code  39 

• Any  size  label  • Flexible  format 

• Color  options  • Reversals  • Fast 

• File  input  • Menu  driven  • $279 

• Other  bar  code  programs  from  $49 

• Not  Copy  Protected! 

30  Day  Money  Back  Guarantee! 


DATA  SOLI  TIONS 

417-A  Ingalls  Street 
Santa  Cruz,  California  95060 

408/458-9938 


Bar  Code  Readers 

for  PC,  XT,  AT,  PS/2 


RS-232  and  PS/2  model $399 

PC/XT/ AT  Internal/External ...  $385 

• Rugged  Metal  Pen 

• Reads  I 2 of  5.  UPC/EAN 
Codabar.  Code  39.  etc. 

• Attaches  as  2nd  Keyboard 

• No  software  needed  to  add  bar 
code  reading  to  your  system 

30  Day  Money  Back  Guarantee! 


DATA  SOIA  TIONS 

417-A  Ingalls  Street, 
Santa  Cruz,  California  95060 

408/458-9938 
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Pickacara. 


Toshiba®  gives 
T3100®users: 

ModGm  (Suggested  List,  $399*) 

• 1200/300  Baud  Internal  Hayes- compatible  Modem 
No  commimications  software 

Memory  Card  (Suggested  List,  $1,699*) 

■ 2 Megabytes  Regular  Dumb  (Extended)  Memory 
No  EMS  software  (This  board  can't  use  EMS  anyway) 


Megahertz  gives 
T3100  users: 

Easyralk^EMS/T1200 

• 1200/300  Baud  Internal  Hayes-compatible  Modem 

• Crosstalk®  Communications  Software  included 

■ 1 Megabyte  Smart  (Can  be  Extended  or  Expanded) 
Memory 

• EMS  Software(Lotus*/Intel®/Microsoft® 
Speciflcation)  included 

■ Two-year  Warranty 

■ Easy  Installation— Only  One  Board  to  Install! 

■ Easy  Operation — Softtrare  Helps  You 

■ Two  Products  on  One  Internal  Board 


’nuff  said. 

Already  made  the  mistake? 

Save  $300.  Send  us  your  Toshiba  modem  and  $699,  we’ll 
send  you  an  Easjd^  EMS/T1200  with  CRO<,^TALK. 


EasyTalk 
EMS/T1200 
for  the 

Toshiba  T3100 


MH? 

Megahertz  Corporation 

2681  Parley’s  Way  SaltUkeCity,UT84109  (801)486-8857 

f A subsidiar)'  of  Vector  Development  Inc.,  a public  company 

For  more  information  and  a 
dealer  in  your  area,  call  toll-free 

1-800-338-8726 

'Pnm  bon  ToiMiiu  Pnc*  Lm  <■  at  April  1 . »H7. 

Akucan^wMmheirUMbZH  tVudnMriuundihrW owners  TashteTaiOO— ToMba 
Amenr*  Isr  Ea^Talk - MefsbrfliCofpMiinn  CtoMUlk-bCA  l.als*-U«s»niirlopm»w 
CwpitrsliMi  Inirl -IntHCorporuioii  MirtoMtl- MirmatlCsfparatwn  GRID-GndSkStnut 
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■ PC  LAB  NOTES:  EXTENDED  ASCII  ■ JEFF  PROSISE 

More  characters 

EROM  YOUR  KEYBOARD 

Most  applications  programs  don’t  let  you  use  the  graphics  and  language  characters  in  the 
IBM  character  set.  Here’s  a utility  that  will  access  them. 


The  IBM  version  of  the  extended  AS- 
CII character  set  contains  234  dis- 
playable  elements.  Of  these,  the  83 
keys  on  the  standard  PC  keyboard  directly 
produce  only  94 — slightly  more  than  a 
third.  While  the  AT  keyboard  and  the  new 
“enhanced"  IBM  keyboard  support  addi- 
tional functions,  they  don’t  directly  gener- 
ate any  more  characters. 

The  additional  characters  cover  every- 
thing from  graphic  elements  to  Greek  let- 
ters to  mathematics  symbols.  Some  com- 
mercial packages  incorporate  at  least  a 
subset  of  them.  WordPerfect,  for  one,  lets 
you  dress  up  text  by  enclosing  it  in  a box. 
Others,  such  as  XyWriie,  let  you  enter  any 
ASCII  character  by  holding  down  the  Alt 
and  Shift  keys  while  typing  a three-number 
code  on  the  numeric  keypad.  That’s  fine  if 
you’ve  memorized  all  the  ASCII  codes 
and  don’t  mind  the  finger  gymnastics 
needed  to  generate  a single  character.  But 
there  ought  to  be  an  easier  way . 

There  is,  and  in  this  article  I’ll  present  a 
short  memory-resident  utility  that  supple- 
ments the  normal  keyboard  BIOS.  After 
loading  KBX.COM  you’ll  be  able  to  make 
most  (though  not  all)  word  processors  and 
text  editors  handle  documents  requiring 
scientific,  foreign  language,  and  line- 
drawing characters  as  easily  as  they  now 
accommodate  regular  ASCII  texts.  Before 
getting  to  KBX,  however,  it’s  well  to  ex- 
amine the  keyboard:  its  components,  what 
happens  when  a key  is  triggered,  and  its 
BIOS  interface. 

The  standard  IBM  keyboard  contains  a 
dedicated  Intel  8048  microprocessor  that 
monitors  all  key  action  and  reports  any  clo- 


sure or  declosure  to  the  CPU  via  a hard- 
ware interrupt.  When  a key  is  pressed,  the 
keyboard  generates  an  interrupt  9 and  puts 
what  the  BIOS  terms  a make  code  in  the 
keyboard  data  port.  The  make  code  is 
nothing  mote  than  the  scan  code  of  the  key 
just  struck.  Releasing  a key  generates  a 
break  code.  The  break  code  is  simply  the 


I'RODUCTIVn  Y INDEX 


PC  LAB  NOTLS 
KBX  keys  extended  ASCII  char- 
acters into  almost  any  text  file. 
UTILITIES 

RN’s  directory  Uee  manipulates 

directories  with  just  a keystroke. 

ENVIRONMENTS 

Help  for  readers  as  OS/2  and  Windows 

nudge  DOS  off  the  PC  scene. 

SPREADSHEET  CLINIC 

Trapping  I-2-3's  error  trapping;  @@ 

calculation  disorders. 

USER-TO-USER 

Nesting  IF  statements;  extended 

ASCIIs  in  DEBUG;  NumLock  beeper. 

POW  ER  USER 

An  expanded  column  wholly  devoted 
to  WordPerfect  tips  and  macros. 
LANGUAGES 

Managing  or  disabling  Turbo  Pascal 
error  trapping;  a full-color  EGA. 

PC  TUTOR 

End-of-file  markers;  keeping  a tab  on 
tab  width;  toggling  into  turbo. 
CONNECTIVITY  CLINIC 
Connecting  far-flung  PCs;  LAN 
reform  of  minis;  faster  hard  disks. 


scan  code  with  its  high  bit  set:  in  other 
words,  it  is  the  value  of  the  make  code  plus 
128.  When  a routine  vectored  to  by  inter- 
rupt 9 takes  control,  it  can  determine 
which  key  was  activated  and  whether  it 
was  depressed  or  released  by  reading  the 
make  or  break  code  from  port  60h. 

An  additional  task  delegated  to  the 
8048  is  issuing  repeated  make  codes  when 
a key  is  held  down.  After  key  contact  has 
been  maintained  for  about  a half-second, 
interrupts  ate  generated  several  times  per 
second  just  as  if  the  key  were  being  alter- 
nately pressed  and  released.  This  results  in 
the  keyboard’s  “typematic”  action.  The 
BIOS  masks  out  the  repetition  both  of  shift 
keys  (e.g. , Ctrl  and  Alt)  and  of  those  (like 
Ins)  that  toggle  a state. 

As  an  alternative  to  using  interrupts  and 
a secondary  microprocessor,  many  micro- 
computer systems  detect  keystrokes  by  the 
“polling’’  method.  In  that  kind  of  design 
the  CPU  automatically  checks  the  key- 
board port  for  a keystroke  periodically. 
And  since  the  keyboard  must  be  polled 
many  times  per  second  to  make  sure  noth- 
ing is  missed,  a significant  portion  of  the 
CPU’s  time  is  diverted  from  other  tasks. 
Thanks  to  the  architecture  of  the  PC  and  its 
smart  keyboard,  though,  polling  is  neither 
necessary  nor  desirable.  Instead,  the  8048 
sits  quietly  in  the  background  and  grabs  the 
attention  of  the  8088  only  when  keyboard 
action  is  detected. 

When  an  interrupt  9 is  generated,  exe- 
cution goes  to  the  keyboard  interrupt  han- 
dling routines  in  the  system  BIOS.  BIOS 
stands  for  Basic  Input/Output  System;  its 
routines  are  stored  in  ROM  and  handle  all 
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THE  KEYBOARD  BUFFER 


After  a scan  code  is  transformed  by 
the  keyboard  BIOS  into  an  equiva- 
lent ASCn  code,  it  must  somehow  be 
made  available  to  the  running  application 
program.  The  mechanism  used  to  do  this 
is  the  keyboard  buffer. 

The  buffer  makes  sure  that  keystrokes 
aren’t  lost  if  the  typist  outpaces  the  rate  at 
which  characters  are  processed.  Each 
one  is  stored  away  until  the  computer  is 
ready  for  it.  Even  keystrokes  that  are  pro- 
cessed immediately  reside  in  the  buffer 
for  a short  time.  It’s  the  only  route  a char- 
acter can  take  from  the  keyboard  to  a run- 
ning program. 

The  keyboard  buffer  is  a circular 
queue  that  can  temporarily  hold  up  to  16 
two-byte  entries.  Two  bytes  in  the  buffer 
represent  one  character.  The  BIOS  main- 
tains four  parameters  in  its  own  data  area 
that  pertain  to  the  buffer:  the  address  of 
the  buffer  head,  the  address  of  the  buffer 
tail,  and  the  starting  and  ending  address- 
es of  the  buffer  itself.  The  tail  is  where 
the  next  character  will  be  written  to;  the 
head  is  where  the  next  character  will  be 
read  fiom.  The  BIOS  routines  that  han- 
dle a call  to  interrupt  9 place  characters 
into  the  buffer.  Entries  are  read  when  a 
program  invokes  interrupt  I6h  with  the 
AH  register  set  to  zero. 

The  buffer  is  empty  when  the  address 
of  the  head  is  the  same  as  that  of  its  tail. 
It’s  full  when  the  tail  lags  behind  the  head 
by  only  two  bytes.  If  you  type  a character 


with  the  buffer  full,  a short  beep  warns 
you  that  the  PC  can’t  accept  another  char- 
acter until  one  is  read  to  make  room. 
When  interrupt  16h  is  requested  to  per- 
form a read,  it  effectively  deletes  the  en- 
try after  reading  it  by  adding  2 to  the  head 
a^ress.  When  a character  is  insetted,  the 
tail  address  is  incremented  by  2 so  that 
the  next  enby  won’t  overwrite  the  last. 
The  tail  and  head  wrap  around  to  the  start 
when  the  most  recent  advance  causes  one 
of  them  to  overshoot  the  end  of  the  buff- 
er. Thus,  the  tail  forever  chases  the  head 
but  is  never  allowed  to  overtake  it. 

The  BIOS  uses  the  starting  and  ending 
buffer  addresses  when  it  wraps  the  head 
or  tail  around  to  the  beginning.  But  rather 
than  being  hardwired  into  the  code,  these 
values  ate  maintained  in  a memory  loca- 
tion where  they  can  be  altered  by  the 
user.  Such  a design  allows  the  buffer  to 
be  modified.  By  changing  the  starting 
and  ending  addresses,  a program  can  re- 
locate the  buffer  to  any  free  area  of  mem- 
ory (including  inside  its  own  allocated 
area)  and  can  make  it  as  short  or  as  long 
as  it  chooses.  There  are  many  utilities 
available  that  extend  the  buffer’s  16- 
character  capacity  to  something  greater. 
That’s  useful  if  you  want  to  type  ahead 
when  the  computer  is  involved  in  another 
task  (like  compiling  a program  to  disk) 
and,  for  the  moment,  can’t  take  time  out 
to  process  keystrokes. 

Programs  can  directly  manipulate  the 


keyboard  buffer,  but  only  with  caution. 
Intermpts  must  be  disabled  so  that  one 
routine  won’t  attempt  to  insert  an  entry  at 
the  same  time  that  another  routine  is  in- 
volved in  modifying  the  head  and  tail  ad- 
dresses. The  INSERT-CHAR  routine  in 
KBX  shows  how  an  insertion  can  be 
made.  Although  it  may  appear  that  inter- 
rupts are  enabled  when  INSERT_CHAR 
receives  control  since  an  STI  instmction 
has  been  executed,  in  reality  they  are  not. 
Hardware  interrupts  like  the  one  generat- 
ed by  the  keyboard  are  funneled  through 
a chip  called  the  82S9  Programmable  In- 
terrupt Controller  (PIC  for  short).  The 
82S9  acts  as  a sort  of  secretary  for  the 
main  microprocessor,  screening  its  calls 
and  holding  those  that  come  while  anoth- 
er interrupt  is  being  processed.  A pend- 
ing interrupt  9 is  delayed  until  the  current 
interrupt  9 routine  formally  ends  the  in- 
terrupt hold  state  by  OUTing  the  value 
20htoport20h. 

For  additional  discussion  of  the  key- 
board buffer  and  how  it  works,  see  Steve 
Hoizner’s  Programming/Utilities  col- 
umn in  Volume  5 Number  18.  The  VISI- 
TYPE  utility  presented  there  not  only  ex- 
pands the  buffer  to  80  characters  but 
displays  its  contents  in  real  time.  It’s  a 
heathy  aid  to  gaining  a better  under- 
standing of  an  entity  that  is  normally  nei- 
ther seen  nor  heard,  but  whose  presence 
is  vital  to  the  operation  of  the  compu- 
ter.— J^Prosise 


of  the  hardware  chores,  from  those  re- 
quired to  maintain  system  integrity  to 
those  provided  as  part  of  the  programming 
interface.  The  keyboard  routines  in  the 
BIOS  are  responsible  for  reading  and  inter- 
preting the  scan  code  and  taking  appropri- 
ate action  based  upon  its  value. 

A KEY  TO  THE  KEYS  What  happens 
when  a make  or  break  code  is  received  de- 
pends upon  the  kind  of  key  involved.  The 
IBM  keyboard  divides  its  keys  into  three 
classes:  those  that  produce  a code  to  be  de- 
livered to  the  keyboard  buffer  (the  alpha- 
numeric keys,  function  keys,  and  a few 


others  such  as  PgUp  and  PgDn);  the  four 
shift  keys  (Left  and  Right  Shift,  Ctrl,  and 
Alt);  and  the  four  toggle  keys  (NumLock, 
ScrollLock,  CapsLock,  and  Ins).  When  a 
character  key  is  pressed,  the  make  code  is 
translated  into  an  ASCII  code  and  deposit- 
ed in  the  keyboard  buffer.  (The  sidebar 
“The  Keyboard  Buffer”  explains  how  the 
buffer  operates.)  A character  key’s  break 
code  is  simply  ignored.  If  one  of  the  shift 
keys  was  pressed,  the  corresponding  bit  in 
the  shift  stams  byte  (which  is  maintained  in 
the  BIOS  data  area)  is  set,  indicating  that 
the  key  is  currently  being  held  down.  Re- 
leasing a shift  key  clears  the  bit.  If  one  of 


the  toggle  keys  was  pressed,  a byte  that 
keeps  track  of  the  current  NumLock, 
ScrollLock,  CapsLock,  and  Insert  states  is 
altered  to  reflect  it.  A break  code  generated 
by  the  release  of  a toggle  key,  like  that  of  a 
character  key,  is  discarded. 

Most  keys  can  take  on  more  than  one 
meaning,  depending  upon  such  factors  as 
whether  one  or  more  of  the  shift  keys  is 
pressed  or  whether  CapsLock  or  Num- 
Lock is  active.  The  Home  key,  for  exam- 
ple, must  generate  a 7 if  either  one  of  the 
two  Shift  keys  is  used  with  it  or  if  Num- 
Lock is  in  effect.  The  NumLock  and 
ScrollLock  keys  ate  used  in  conjunction 
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with  Ctrl  to  signal  a pause  or  break  action. 
Ctrl-Alt-Del  must  be  trapped  and  made  to 
result  in  a system  reset.  Shift-PrtSc  gener- 
ates an  interrupt  5 to  print  the  contents  of 
the  screen.  Unlike  a typewriter  keyboard, 
where  at  most  a key  can  be  shifted  or  un- 
shifted,  the  computer  keyboard  presents  a 
whole  host  of  possible  keystroke  mean- 
ings, all  of  which  must  be  checked. 

The  keyboard  definition  depends  whol- 
ly upon  how  the  BIOS  is  written.  The 
BIOS  routines  are  listed  in  the  Technical 
R^erence  manual  that  IBM  publishes  for 
each  version  of  the  PC.  By  substituting  his 
own  code  for  the  BIOS  routines,  or  simply 
by  attaching  a short  front-end  to  them,  a 
programmer  can  mold  the  keyboard  to  his 
own  liking.  As  you’ve  probably  anticipat- 
ed, that’s  exactly  what  KBX  is  going  to 
do.  Thanks  to  the  flexibility  the  IBM  key- 
board-BIOS  relationship  imparts,  the  actu- 
al coding  of  an  enhanced  keyboard  utility 
is  a lot  less  complex  than  you  might  imag- 
ine. In  fact,  a couple  of  hundred  bytes  of 
code  could  do  the  job  quite  nicely  in  a bare- 
bones  approach.  Add  another  couple  hun- 
dred for  the  extras,  and  the  result  is  a great- 
ly improved  keyboard  obtained  at  the  cost 
of  only  a fraction  of  usable  RAM.  The 
problem  at  this  point  is  not  how,  but  what 
to  code. 

DESIGNING  KBX  The  first  problem  is 
deciding  how  best  to  provide  access  to  the 
extended  character  set  without  compro- 
mising existing  keyboard  functions.  One 
logical  choice  would  be  simply  to  extend 
the  manner  in  which  normal  keys  are  al- 
ready made  to  double  their  assignments: 
with  the  DOS  shift  keys.  Since  the  Left 
Shift  and  Right  Shift  keys  themselves  are 
already  used  with  all  the  character  keys, 
they’re  obviously  out  of  the  question.  But 
it  would  seem  perfectly  natural  to  take 
combinations  formed  using  the  Ctrl  and 
Alt  keys  in  conjunction  with  a character 
key,  i.e.,  Ctrl-A  and  Alt-A,  and  cause 
each  one  to  produce  a unique,  extended 
ASCn  character. 

Unfortunately,  of  course,  it’s  such  a 
natural  idea  that  others  have  already  taken 
advantage  of  it.  Many  existing  software 
products  already  use  the  Ctrl  and  Alt  com- 
binations for  their  own  purposes.  Word- 
Star, for  instance,  is  passed  instructions 
with  Ctrl-key  combinations.  1-2-3  relies 
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Top:  Pressing  Alt-Shift  brings  up  a display  of  the  keys  to  which  eaended-ASCU  assignments 
have  been  made . Center  Pressing  NumLock  shows  the  corresponding  characters  that  can  be 
inserted  with  NumLock-key  combinations.  Bottom:  Similarly,  pressing  ScrollLock  shows  the 
ScrollLock-key  characters. 
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■ PC  LAB  NOTES 


KBX.ASM:  The  assembly  language  source  code  for  KBX.COM. 


on  the  Alt  key  to  trigger  macro  execution. 
And  requiring  the  user  to  press  both  Ctrl 
and  Alt  to  shift  a key  is  inconvenient  and 
would  conflict  with  programs  like  Side- 
Kick  that  use  Ctrl-Alt  already.  To  employ 
any  of  these  schemes  in  the  design  of  a 
keyboard  utility  would  be  to  make  it  unus- 
able with  too  many  other  programs.  Apart 
from  Left  Shift,  Right  Shift,  Ctrl,  and  Alt, 


however,  there  just  aren't  any  more  shift 
keys  that  we  can  employ. 

So  we  have  to  create  them — not  by 
physically  adding  them  to  the  keyboard,  of 
course,  but  by  redefining  one  or  more  ex- 
isting keys  so  they  will  have  the  same  kind 
of  effect  as  do  Shift,  Ctrl,  and  Alt.  If  two 
such  auxiliary  shift  keys  are  defined  and 
used  with  the  character-generating  keys. 


we’ll  have  more  than  enough  for  two  of  the 
four  box-drawing  character  sets,  as  well  as 
the  test  of  the  extended  ( 1 28  and  higher) 
ASCII  codes. 

We  won't  have  room  for  the  characters 
with  ASCII  codes  from  1 through  31 . but 
there’s  good  reason  to  exclude  them  in  any 
case.  The  traditional  ASCII  character  set  is 
restricted  to  7-bit  character  representation. 
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resulting  in  128  codes,  numbered  0 
through  127.  The  alphanumeric  characters 
themselves  start  at  32,  the  ASCII  space 
character;  numbers  lower  than  32  repre- 
sent control  codes.  The  carriage  return,  for 
instance,  is  ASCII  13,  the  linefeed  is  10, 
the  backspace  8,  and  the  bell  7.  Such  con- 
trol codes  are  nonprintable.  The  IBM  char- 
acter set  does  assign  printable  characters  to 
these  low  numbered  codes.  Writing  one  of 


them  directly  into  video  memory  will 
cause  the  PC's  character  generator  ROM 
to  display  a printable  character.  But  put- 
ting it  into  the  keyboard  buffer  causes 
whatever  is  mnning  at  the  time  to  interpret 
it  as  though  it  were  a control  code  instead. 
As  long  as  we’re  constrained  to  working 
through  the  buffer,  then,  nothing  we  can 
do  will  persuade  a running  program  to  in- 
terpret a low-order  value  as  a character 


rather  than  as  a control  code. 

Which  two  keys  shall  we  redefine  as 
auxiliary  shift  keys?  NumLock  and  Scroll- 
Lock  are  a likely  pair.  Neither  key  is  heavi- 
ly used  in  the  course  of  most  applications, 
and  they’re  Irxated  conveniently  close  to- 
gether. And  with  a little  bit  of  footwork, 
each  one  can  serve  as  an  auxiliary  shift  and 
still  retain  its  function  in  toggling  the  Num- 
Lock or  ScrollLock  state. 
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CHANGING  THE  LOCKS  The  scheme 
in  the  keyboard  utility  under  construction, 
then,  is  this:  the  function  of  the  NumLock 
and  ScrollLock  keys  will  be  altered  so  that 
pressing  one  of  them  and  any  character  key 
(just  as  if  you  were  pressing  one  of  the  shift 
keys  with  a character  key)  will  produce  a 
new  character.  And  to  retain  the  original 
functions  of  both  keys,  the  program  will  be 
written  so  that  pressing  Shift-NumLock 


will  toggle  the  NumLock  state  and  press- 
ing Shift-ScrollLock  will  toggle  the  Scroll- 
Lock  state. 

In  practice,  it  works  pretty  well.  All  it 
requires  is  some  custom  code  to  attach  to 
the  front  end  of  the  keyboard  interrupt  han- 
dler to  intercept  the  signal  generated  when 
any  key  is  pressed  or  released.  The  new 
routine  does  two  things.  First,  it  monitors 
the  NumLock  and  ScrollLock  keys  and. 


when  one  is  pressed  or  released,  sets  or 
clears  a bit  in  a byte  set  aside  to  reflect  their 
status  at  any  point  in  time.  If  one  of  the 
normal  shift  keys  is  depressed  when  Num- 
Lock or  ScrollLock  is  triggered,  the  status 
byte  isn't  modified  but  the  internal  record 
of  the  NumLock  or  ScrollLock  state  is. 
Second,  when  a character  key  is  stmck 
with  either  NumLock  or  ScrollLock  held 
down,  the  ASCII  code  for  a new  character 
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If  you  wonder  why  some  word  proces- 
sors won’t  allow  even  a utility  such  as 
KBX  to  enter  the  high-order  character, 
your  curiosity  is  perfectly  natural.  The 
answer  is  buried  drap  within  the  heart  of 
each  offending  application. 

Some  editors,  like  WordStar,  assign  a 
special  meaning  to  the  high  bit  of  the  8- 
bit  character  code . If  you  TYPE  a text  file 
created  in  WordStar's  document  mode, 
you’ll  see  that  the  last  letter  in  every  word 
has  been  transformed  into  a graphics 
character.  The  characters  haven’t  been 
destroyed;  WordStar  has  simply  added 
128  to  the  ASCII  value  of  each  one  by 
setting  its  high  bit.  The  bit  can  be  set  or 
reset  with  a single  assembly  language  in- 
struction, making  it  a convenient  way  to 
flag  the  end  of  a word,  sentence,  or  para- 
graph. WordStar  can’t  allow  you  to  enter 
ASCn  codes  greater  than  127  without 


is  retrieved  from  a lookup  table  and  insett- 
ed into  the  keyboard  buffer. 

A minor  consideration  is  which  upper- 
ASCII  character  to  assign  to  each  key. 
There  are  obviously  many  different  combi- 
nations available,  one  not  necessarily  bet- 
ter than  another.  It  makes  sense,  however, 
to  assign  the  box-drawing  characters  to  the 
numeric  keypad,  where  the  layout  closely 
parallels  the  functions  of  the  characters 
themselves.  Make  the  Home  key  generate 
the  upper  left  comer  of  a box,  the  PgUp 
key  the  upper  right  comer,  and  so  on,  and 
the  layout  will  make  intuitive  sense. 

One  problem  with  stealing  use  of  the 
ScrollLock  key  is  that  the  Break  function  is 
assigned  to  Ctrl-ScrollLock.  Further,  the 
pause  function  is  invoked  with  Ctrl-Num- 
Lock.  A proper  keyboard  utility  must  pass 
any  press  of  Ctrl-ScrollLock  or  Ctrl-Num- 
Lock  through  to  their  normal  BIOS  rou- 
tines. A conservative  approach,  indeed, 
will  pass  through  any  combination  of  the 
Ctrl  or  Alt  keys  together  with  ScrollLock 
or  NumLock  just  as  if  no  interception  had 
occurred. 

There’s  also  the  problem  of  letting  the 
user  know  which  characters  are  assigned  to 
which  key  combinations.  The  characters 


confusing  them  with  its  own  formatting 
codes. 

Some  applications  exclude  special 
characters  without  a specific  reason.  The 
SideKick  editor,  for  example,  stores  text 
in  a pure  ASCII  format,  but  won’t  let 
codes  greater  than  1 27  be  entered.  Word- 
Star working  in  nondocument  mode  does 
likewise. 

The  following  lines  of  assembly  code 
(or  something  similar)  are  often  used  to 
read  an  input  string  from  the  keyboard; 

OETKEY ; MOV  AH , B 
INT  16H 
CMP  AL,13 
JE  DONE 
CMP  AL,32 
JB  OETKEY 
CMP  AL,128 
JA  OETKEY 

PRINT  CHAR: 


normally  produced  when  keys  are  stmck 
are  embossed  right  on  top  of  the  keys 
themselves.  It’s  easy  to  remember  that 
Shift-8  produces  an  asterisk  because  the 
asterisk  is  printed  on  the  keytop.  But  how 
can  a program  make  it  easy  for  the  user  to 
see  that  NumLock-F  produces  an  infinity 
symbol?  It  can’t  alter  the  looks  of  the  key- 
Ixrard.  And  it  certainly  can’trely  on  the  op- 
erator memorizing  the  layout  of  the  entire 
extended  character  set  as  an  experienced 
typist  does  the  standard  one. 

It’s  here  that  the  PC  can  take  a lesson 
from  the  Apple  Macintosh.  That  computer 
includes  a sort  of  auxiliary  shift  key  called 
an  Option  key  through  which  extra  charac- 
ters are  accessed.  The  u.sercan  open  an  on- 
screen window  that  shows  a replica  of  the 
keyboard.  When  the  Option  key  is  de- 
pressed, the  keys  change  to  reflect  the 
character  set  assigned  to  the  Option  key. 
Releasing  it  restores  the  keyboard  image  to 
the  default  character  set.  It’s  a great  mech- 
anism, and  one  that  is  unparalleled  in  ele- 
gance and  ease  of  use. 

The  same  thing  can  be  done  with  the 
IBM  PC.  The  new  keyboard  utility  should 
provide  a window  that  depicts  the  key- 
board and  its  normal  character  layout,  but 


Interrupt  16h  is  called  to  wait  for  a key- 
press and  retrieve  a buffered  keycode, 
and  the  loop  terminates  when  the  EN- 
TER key  (ASCII  code  13)  is  pressed. 
High-order  characters  are  excluded  by 
the  second  CMP  instruction.  Similarly, 
substituting  AND  AL,7Fh  for  the  CMP 
AL,  12MA  OETKEY  test  strips  the  high 
bit  of  the  character. 

A constantly  increasing  number  of 
new  applications  ate  being  written  in  lan- 
guages such  as  C and  Pascal,  and  fortu- 
nately for  users,  the  standard  keyboard 
input  functions  of  these  recently  devel- 
oped compilers  don’t  restrict  characters 
to  7 bits.  My  own  informal  tests  showed 
that  Turbo  Pascal’s  READLN,  Turbo 
C’s  SCANF,  and  QuickBASIC’s  INPUT 
routines  all  allow  the  entry  of  members  of 
the  extended  ASCII  set. 

— JeffProsise 


which  changes,  when  NumLock  or  Scroll- 
Lock  is  pressed,  to  reveal  the  new  charac- 
ters assigned  to  each  key  position.  With 
that,  the  foundation  for  a complete  and 
workable  system  has  been  laid.  Almost 
any  member  of  the  extended  ASCII  char^ 
acter  set  can  be  typed  from  the  keyboard 
simply  by  pressing  NumLock  or  Scroll- 
Lock  in  conjunction  with  a normal  charac- 
ter key.  All  that  remains  is  to  implement 
the  system. 

KBX.ASM,  the  source  code  for  KBX, 
aixl  KBX. BAS,  a program  that  will  create 
KBX.COM,  are  listed  elsewhere  in  this  ar- 
ticle. To  save  the  keyboarding  chore,  both 
files,  and  even  a ready-to-run  KBX.COM 
file,  are  available  fordownloading  by  mo- 
dem from  the  PC  Magazine  Interactive 
Reader  Service,  as  explained  in  the  sidebar 
“KBX  by  Modem." 

USING  KBX  KBX.COM  (for  extended 
KeyBoard)  embodies  all  the  consider- 
ations discussed  above.  It’s  an  enhanced 
keyboard  utility  that  stretches  the  power  of 
the  keyboard  to  provide  access  to  most 
members  of  the  extended  character  set. 
New  characters  are  produced  by  typing  a 
character  with  NumLock  or  &roIlLock 
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190  RBI  - 

BASIC  PROCRAH 

TO  CREATE  XBX.CCM 

050  DATA 

230. 

32. 

46. 

128, 

62. 

88. 

1 , 

0. 

584 

110  OPEN 

KBX. COM* 

AS  01 

LEN  • 

1 

060  DATA 

117. 

5, 

83, 

232. 

114, 

0. 

01. 

08. 

730 

120  FIELD 

«1.1  AS 

it 

070  DATA 

267. 

60. 

232. 

40. 

9. 

66. 

168. 

126. 

943 

130  CHECKSUM  ■ 0 

060  DATA 

117, 

20. 

63, 

187. 

29. 

2. 

46, 

128. 

621 

140  FOR  I 

- 1 TO 

iSl 

090  DATA 

62. 

53. 

1. 

1, 

117. 

3. 

187, 

202, 

626 

160  LINESUM  - i 

1000  DATA 

1. 

136. 

224, 

264. 

200, 

46. 

216, 

10. 

1068 

1«0  FOR  J ■ 1 TO  e 

1010  DATA 

192. 

116, 

3. 

232, 

31. 

0. 

91. 

176. 

841 

170 

READ  BYTE 

1020  DATA 

32. 

230. 

32. 

86. 

207, 

226. 

07, 

138. 

1082 

100 

CHECKSirii 

- CHECKSUM 

+ BYTE 

1039  DATA 

224. 

12. 

126, 

230, 

07, 

136. 

196. 

230, 

1285 

109 

LINESUM 

■ LINESUM  + 

8YIE 

1040  DATA 

97, 

105, 

30, 

184, 

64. 

0. 

142. 

216, 

026 

200 

IP  (BYTE 

< 256 

THE! 

LSET  AS 

• CKRS(BYTE) 

1950  DATA 

160. 

23, 

0. 

31 . 

108, 

82. 

30. 

187, 

708 

210 

PUT  01 

1060  DATA 

64, 

0, 

142, 

219, 

130. 

30. 

28. 

0. 

622 

229  NEXT  J 

1070  DATA 

139. 

211, 

131, 

194, 

2. 

59. 

22, 

139. 

688 

239  READ  LINBCHECK 

1060  DATA 

0. 

117. 

4. 

130, 

22, 

126. 

0. 

89. 

460 

249  IF 

LINBCHECK  <>  LINEStn 

THEN  PRINT  "Error  In 

Llne":2B0  * 10 

• I 

1990  DATA 

22. 

26, 

0. 

116, 

6, 

137, 

7. 

139. 

485 

250  NEXT 

1100  DATA 

216, 

137, 

30. 

28. 

0. 

31, 

99. 

198. 

720 

260  CLOSE 

1119  DATA 

160. 

18, 

208, 

16, 

60. 

2, 

116, 

9, 

603 

270  IF  CHECKSUM  - 

111301 

THEN 

’HINT  "Successful  Conpletloni" 

: END 

1120  DATA 

60. 

3, 

116, 

8, 

60. 

7. 

116. 

1. 

366 

280  PRINT 

*C0M  rile  le  not  validl"  : END 

1130  DATA 

105. 

46. 

196. 

6, 

88. 

1, 

1, 

61. 

563 

269  DATA 

233. 

73. 

4. 

67, 

111. 

112. 

121. 

114. 

638 

1140  DATA 

62, 

86, 

87, 

30, 

6. 

14. 

31  , 

14. 

360 

309  DATA 

105, 

IBS. 

104. 

116. 

32. 

40. 

57. 

56. 

622 

1150  DATA 

7, 

136, 

62, 

65, 

160. 

3. 

208. 

650 

310  DATA 

56. 

32, 

00. 

105. 

102. 

102. 

45. 

68. 

500 

1160  DATA 

16, 

137, 

14. 

61 . 

1. 

232, 

250, 

0, 

711 

320  DATA 

97, 

116, 

105, 

118. 

32. 

80. 

117. 

08. 

762 

1170  DATA 

163, 

63. 

1. 

180, 

1. 

161, 

32. 

208. 

626 

339  DATA 

106, 

105. 

115. 

104. 

105. 

110. 

103. 

32. 

762 

1160  DATA 

16. 

126. 

62. 

56, 

1, 

1 , 

117. 

3, 

384 

340  DATA 

67. 

111. 

46. 

26, 

44. 

40. 

45, 

41 . 

420 

1100  DATA 

232. 

202, 

0. 

232, 

122, 

0, 

232. 

252, 

1272 

360  DATA 

42. 

46. 

30, 

76. 

5. 

0. 

0. 

0. 

109 

1200  DATA 

0, 

126, 

62. 

86, 

1. 

1. 

117, 

3. 

366 

369  DATA 

2. 

0. 

184. 

47. 

27. 

7. 

6. 

0. 

273 

1210  DATA 

232. 

201. 

9. 

141. 

54. 

110. 

1. 

232. 

080 

379  DATA 

0. 

9. 

0. 

0. 

0, 

0. 

73. 

66. 

139 

1220  DATA 

48, 

1, 

160. 

1, 

208, 

22. 

116, 

6. 

861 

360  DATA 

77, 

0. 

0, 

0. 

0. 

1. 

0. 

15. 

93 

1230  DATA 

180. 

0. 

298. 

22. 

60. 

27. 

116. 

33. 

300  DATA 

3. 

12. 

0. 

2. 

9. 

16. 

5. 

12. 

49 

1240  DATA 

160. 

S3, 

1. 

60. 

2, 

118, 

400  DATA 

0. 

2. 

0. 

15. 

7, 

12. 

0. 

2. 

36 

1250  DATA 

2. 

66, 

6, 

84. 

1. 

116. 

227, 

162. 

626 

419  DATA 

0. 

16. 

9. 

10. 

0. 

17. 

0. 

86.' 

196 

1260  DATA 

84, 

1 , 

179. 

63, 

248. 

227. 

139, 

240, 

1169 

420  DATA 

5, 

4. 

0. 

0. 

0. 

85. 

7, 

4. 

78 

1270  DATA 

120, 

196, 

110. 

232. 

3. 

1. 

255. 

430  DATA 

0. 

0, 

0. 

SS. 

9. 

3. 

0, 

0. 

67 

1269  DATA 

269. 

126. 

62. 

56, 

1. 

1. 

117. 

3, 

877 

449  DATA 

40. 

SB. 

51. 

52. 

53. 

54. 

55. 

56. 

420 

1200  DATA 

232. 

122, 

9, 

232, 

01. 

0. 

126. 

62. 

667 

489  DATA 

57. 

46, 

45. 

61, 

9. 

0. 

61. 

67. 

370 

1300  DATA 

86. 

1, 

1. 

117, 

3. 

232. 

124. 

0. 

834 

460  DATA 

60. 

62. 

84. 

80. 

66. 

73. 

70, 

60. 

641 

1310  DATA 

160. 

2. 

138. 

62. 

65. 

1. 

139. 

22, 

609 

470  DATA 

01. 

03. 

0. 

0. 

66. 

63, 

66. 

70. 

479 

1320  DATA 

63. 

1, 

205. 

16, 

160, 

1. 

130. 

14. 

619 

489  DATA 

71. 

72. 

74, 

75, 

76. 

50. 

30. 

06. 

562 

1330  DATA 

61. 

1, 

208, 

16, 

198, 

6, 

SS, 

1. 

843 

400  DATA 

0. 

0. 

90. 

66, 

67. 

86. 

66. 

76. 

476 

1340  DATA 

0. 

7, 

31. 

05, 

94. 

00. 

89. 

105, 

601 

509  DATA 

77. 

44. 

46. 

47, 

0. 

0. 

0. 

0. 

214 

1350  DATA 

190. 

162, 

0. 

136, 

14, 

68. 

1. 

SO, 

640 

519  DATA 

9. 

9. 

0. 

0. 

9. 

0. 

0, 

0. 

0 

1360  DATA 

237. 

227, 

6, 

120, 

198, 

0. 

16. 

226, 

1030 

520  DATA 

0. 

0. 

0. 

0, 

0. 

55. 

66. 

57. 

168 

1376  DATA 

250, 

137, 

54. 

66, 

1. 

30. 

142. 

30. 

710 

539  DATA 

45. 

62. 

S3, 

54, 

43. 

40. 

59. 

81. 

397 

1380  DATA 

67. 

1 . 

46. 

130. 

62, 

51. 

1 . 

188. 

542 

849  DATA 

0. 

0, 

0. 

127. 

126. 

120, 

130. 

131. 

648 

1300  DATA 

11. 

0, 

61. 

166, 

58, 

0. 

252. 

243, 

630 

550  DATA 

132. 

133. 

134. 

135, 

136, 

137, 

136, 

0. 

048 

1499  DATA 

168. 

69. 

131, 

108, 

44. 

226. 

243. 

31, 

1127 

SaO  DATA 

0. 

130. 

140. 

141. 

142. 

143, 

144, 

145. 

094 

1410  DATA 

108. 

142, 

6. 

57. 

1. 

ISO. 

62. 

66. 

666 

579  DATA 

146. 

147, 

146, 

140. 

180. 

0. 

0. 

161. 

801 

1420  DATA 

1. 

130, 

84. 

61. 

1. 

188. 

11. 

0. 

442 

869  DATA 

182, 

163. 

184. 

188. 

186. 

157, 

158. 

189. 

1244 

1430  DATA 

61. 

166, 

88, 

9, 

243. 

168. 

60. 

131. 

982 

500  DATA 

160. 

161 . 

162. 

0. 

0. 

163. 

164, 

168. 

078 

1440  DATA 

109. 

44. 

226, 

244, 

108. 

166. 

216. 

3. 

1316 

690  DATA 

166. 

167. 

166, 

9. 

0. 

0. 

0, 

0. 

591 

1450  DATA 

236. 

168, 

6, 

116, 

281, 

131, 

234. 

2. 

1146 

610  DATA 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0 

1469  DATA 

176, 

37, 

236. 

106, 

180, 

16, 

208. 

16. 

1062 

529  DATA 

0, 

0. 

0. 

0, 

0. 

0. 

0. 

0. 

0 

1470  DATA 

141. 

30. 

44. 

1. 

216, 

166. 

216. 

3. 

636 

630  DATA 

201. 

203, 

187. 

206, 

294, 

206. 

IBS, 

166, 

1577 

1489  DATA 

236, 

198, 

139. 

22. 

66. 

1. 

178. 

14. 

683 

640  DATA 

209. 

202. 

166. 

0. 

0. 

0. 

160, 

170. 

020 

1490  DATA 

236, 

66, 

236. 

136. 

224, 

74. 

176. 

18, 

1167 

550  DATA 

171. 

172. 

173. 

174. 

178. 

176. 

177. 

176. 

1306 

1599  DATA 

236, 

66, 

236, 

37, 

256. 

7, 

176, 

60. 

1006 

669  DATA 

210. 

220, 

9. 

0. 

221. 

222. 

223, 

224. 

1320 

1510  DATA 

246. 

243, 

134. 

224, 

105. 

142. 

6. 

87. 

1247 

670  DATA 

225. 

226, 

227 

226. 

229. 

230. 

231. 

232. 

1628 

1520  DATA 

1, 

130, 

62. 

66. 

1, 

176, 

216. 

136, 

601 

660  DATA 

9. 

0. 

233 

234. 

238. 

236. 

237. 

236. 

1413 

1830  DATA 

38. 

80, 

1. 

171. 

188. 

86. 

0. 

176. 

666 

600  DATA 

239. 

240. 

241 

242. 

243. 

244. 

9. 

9. 

1440 

1540  DATA 

106, 

243, 

171, 

176, 

101, 

171, 

131, 

199. 

1476 

709  DATA 

248. 

246, 

247 

248. 

240, 

250, 

281, 

282. 

1086 

1550  DATA 

44. 

188, 

0, 

0, 

61. 

176. 

179. 

60. 

784 

710  DATA 

283. 

254. 

9 

0. 

9. 

9. 

0. 

0. 

807 

1560  DATA 

171. 

186, 

56, 

0, 

176, 

32, 

136, 

38. 

796 

720  DATA 

0, 

0. 

0 

0. 

9. 

0. 

9. 

9. 

0 

1870  DATA 

60. 

1 , 

243, 

171. 

86, 

171. 

131. 

109. 

1064 

730  DATA 

0, 

0, 

0 

216, 

104. 

101. 

196. 

108, 

994 

1860  DATA 

44. 

89. 

226. 

232, 

176. 

192. 

171. 

185. 

1318 

740  DATA 

107, 

160, 

179 

192. 

193, 

217. 

0. 

0, 

1156 

1890  DATA 

86. 

0. 

176. 

108, 

243. 

171. 

176, 

217. 

1238 

750  DATA 

261. 

60, 

226 

96. 

60. 

69. 

lie. 

33, 

OSS 

1690  DATA 

171, 

195, 

138. 

62, 

68. 

1, 

141. 

62. 

838 

760  DATA 

60. 

197, 

116 

69. 

60. 

70. 

116. 

77, 

766 

1610  DATA 

77. 

1 , 

166, 

7, 

0. 

81. 

3, 

63. 

407 

770  DATA 

60. 

106. 

116 

113. 

60. 

87. 

116. 

124, 

644 

1620  DATA 

130. 

68, 

2. 

139, 

77. 

4. 

232, 

7. 

685 

780  DATA 

46. 

126. 

62 

63. 

0. 

116. 

3. 

400 

1630  DATA 

0. 

131 . 

190. 

6. 

80. 

226, 

238, 

106. 

1064 

700  DATA 

233, 

142. 

0 

66. 

46, 

258, 

46. 

73, 

883 

1640  DATA 

61, 

160. 

2. 

205. 

16. 

172, 

160, 

10. 

846 

600  DATA 

1. 

232. 

199 

0. 

168. 

12, 

117. 

243, 

963 

1650  DATA 

165. 

0, 

205, 

16, 

126. 

104. 

3. 

732 

610  DATA 

BO. 

232. 

160 

0. 

88. 

168, 

3. 

117, 

887 

1660  DATA 

69, 

226, 

237, 

198, 

184. 

0. 

102. 

142, 

1265 

629  DATA 

9. 

46. 

126 

14. 

S3. 

1. 

2. 

235, 

486 

1670  DATA 

192. 

191, 

30. 

0. 

141. 

64, 

70. 

1, 

670 

630  DATA 

77. 

144. 

30 

184. 

64. 

0, 

142. 

216, 

687 

1680  DATA 

168. 

3. 

0, 

252, 

243, 

166. 

116. 

36, 

1003 

649  DATA 

126. 

54. 

23 

0. 

32, 

31. 

235. 

62, 

568 

1609  DATA 

254, 

14, 

86. 

1 , 

180. 

15, 

295. 

16, 

741 

650  DATA 

144. 

232. 

137 

0. 

46. 

126. 

36, 

53. 

776 

1700  DATA 

60. 

7. 

117, 

26. 

254, 

14. 

56. 

1. 

538 

660  DATA 

1. 

263. 

235 

50. 

144. 

232, 

136, 

0, 

1053 

1710  DATA 

129. 

46. 

57. 

1 , 

0, 

8, 

198. 

6. 

448 

670  DATA 

166. 

12. 

117 

191 . 

80, 

232, 

117, 

0, 

917 

1720  DATA 

89. 

1, 

112. 

106, 

6. 

60. 

1. 

7, 

444 

660  DATA 

66. 

168. 

3 

117. 

0, 

46, 

128, 

14. 

573 

1730  DATA 

199, 

6, 

61 . 

1, 

IS. 

12. 

130. 

14. 

446 

609  DATA 

63. 

1. 

1 

235. 

28, 

144. 

30. 

164. 

673 

1740  DATA 

61. 

1, 

160. 

1, 

205. 

16. 

164. 

64. 

712 

090  DATA 

64. 

6. 

142 

216, 

126, 

54, 

23. 

0, 

627 

1750  DATA 

9. 

142. 

102, 

191  , 

00. 

0. 

36. 

139, 

601 

910  DATA 

16. 

31. 

238 

10. 

144. 

232. 

65, 

0, 

753 

1760  DATA 

21. 

157, 

22, 

66, 

1. 

164, 

0, 

53, 

408 

020  DATA 

46. 

126. 

36 

83. 

1, 

254. 

176, 

32. 

728 

1770  DATA 

205. 

S3. 

137, 

30. 

73, 

1, 

140. 

6, 

625 

030  DATA 

230. 

32. 

66 

207. 

232, 

63. 

0, 

166. 

1040 

1760  DATA 

78, 

1, 

180, 

37, 

141. 

22, 

112. 

2. 

570 

940  DATA 

6. 

116, 

136 

232. 

63. 

0. 

176, 

32. 

763 

1700  DATA 

208. 

35. 

166. 

72, 

10. 

266. 

39. 

9. 

750 

KBX.BAS:  A BASIC  program  that  will  automatically  create  KBX.COM. 


depressed.  A pop-up  window  lets  you  re- 
view the  new  key  assignments.  Elements 
used  to  create  boxes  are  dedicated  to  the 
numeric  keypad  for  ease  of  use.  Ctrl-Bteak 
and  Ctrl-NumLock  operate  completely  un- 
impeded, and  the  normal  NumLock  and 
ScrollLock  functions  are  activated  if  you 
hold  down  either  of  the  Shift  keys  while 
pressing  NumLock  or  ScrollLock.  Other- 


wise. the  keyboard  works  normally. 

Load  KBX  by  typing  its  name  at  the 
DOS  command  prompt  or  by  including  it 
in  an  AUTOEXTC  file,  (Before  loading  it 
at  the  DOS  prompt,  make  sure  that  Num- 
Lock and  ScrollLock  are  toggled  off,  i.e., 
are  in  their  boonip  state.)  To  take  a look  at 
all  of  the  newly  available  characters,  press 
Alt-Spacebar  (the  Alt  key  and  the  Space- 


bar together)  to  open  the  layout  window. 
You’ll  see  a table  of  characters  that  repre- 
sent the  character  keys  on  the  keyboard 
and  the  numeric  keypad.  Then  press  and 
hold  the  NumLock  key.  The  character  ta- 
ble will  change,  showing  the  new  symbols 
that  are  generated  by  each  key  when  Num- 
Lock is  held  down.  Releasing  NumLock 
restores  the  normal  set.  Pressing  Scroll- 
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KBX  by  Modem 

The  programs  published  in  PC 
Magazine  can  be  downloaded 
by  modem  from  the  PC  Magazine 
Interactive  Reader  Service.  There 
is  no  charge  for  this  service,  but 
users  are  cautioned  that  these  pro- 
grams are  copyright  material  and 
are  made  available  only  for  indi- 
vidual, noncommercial  use.  You 
may  make  copies  for  others  (in- 
cluding placement  on  noncom- 
mercial electronic  bulletin  boards) 
as  long  as  no  charge  is  involved. 
However,  making  copies  for  any 
commercial  purpose  is  strictly  pro- 
hibited. 

The  modem  number  for  PC- 
IRS  is  (212)  696-0360.  Set  your 
modem  and  communications  soft- 
ware to  use  1200  (or  300)  bps,  8 
data  bits,  1 stop  bit,  no  parity. 
Files  with  a .COM,  .EXE,  or 
.ARC  extension  require  that  you 
also  use  the  Xmodem  eiror-ch^k- 
ing  protocol;  files  with  .ASM  or 
.BAS  extensions  can  be  down- 
loaded using  either  regular  ASCII 
or  Xmodem. 

If  you  use  the  Xmodem  proto- 
col, you  can  download 
KBX.COM  directly,  saving  typ- 
ing or  downloading  either  the 
.BAS  or  the  .ASM  version. 
KBX.BAS,  whether  entered  from 
the  magazine  at  your  keyboard  or 
downloaded  from  PC-IRS,  will 
automatically  create  KBX.COM 
when  run  once  in  BASIC. 
KBX.ASM,  also  listed  both  here 
and  on  PC-IRS,  allows  you  to 
modify  the  program  but  requires 
you  to  use  a macro  assembler 
(IBM  or  Microsoft,  Version  2 or 
later)  and  the  following  com- 
mands: 

MASK  KBX; 

LINK  KBX; 

EXE2BIN  KBX  KBX.COM 


Photocopy  this  page.  Trim  and 
hole-punch  the  copy  and  add  it  to 
your  DOS  manual. 


KBX 
Command 

Jeff  Prosise 1987/No.  16  (Lab  Notes) 

Purpose:  Allows  entering  extended- ASCI  I line-drawing,  foreign  language, 

math,  and  science  symbols  from  within  iwrd  processing  programs 
and  editors  that  would  not  otherwise  support  them. 

Format:  [d;  ] [path  ]KBX 

Remarks:  KBX  is  a memory-resident  utility  and  is  normally  loaded  as  one  of  the 

command  lines  in  your  AUTOEXEC.BAT  file.  At  any  point  after 
loading,  pressing  Alt-Space  pops  up  a window  that  displays  the  nor- 
mal PC  keyboard  layout.  While  this  window  is  on-screen,  pressing 
NumLock  shows  the  key  locations  for  one  of  the  two  extended-ASCII 
sets;  pressing  ScrollLock  similarly  displays  the  other  extended-ASCII 
set.  Esc  closes  the  display  and  returns  to  any  active  applications 
program. 

I 

To  enter  the  extended-ASCII  characters,  hold  down  the  NumLock  (or  I 

ScrollLock)  key  and  press  the  key  at  the  appropriate  position.  Note  | 

that  the  single-line  (NumLock)  and  double-line  (ScrollLock)  box-  | 

drawing  characters  are  arranged  around  the  outside  of  the  numeric 
keypad . 

Using  the  NumLock  and  ScrollLock  keys  as  additional  "shift”  keys 
avoids  conflicts  with  applications  programs  that  normally  use  Alt- 
key  and  Ctrl-key  combinations.  The  normal  Ctrl-NumLock  (pause) 
and  Ctrl-ScroIlLock  (break)  combinations  continue  to  work  without 
change.  When  KBX  is  loaded,  however,  Shift-NumLock  and  Shift- 
ScrollLock  are  used  to  toggle  the  NumLock  and  ScrollLock  states. 

KBX  is  not  compatible  with  word  processors  that  normally  make  use 
of  the  8th  (“high”)  bit  for  their  own  purposes  (e.g.,  WordStar)  ot  that 
utilize  their  own  keyboard  handlers  (e.g. , XyWhte).  Only  experimen- 
tation will  show  whether  the  program  will  work  with  a given  editor. 

Note: 


Since  different  printers  vary  in  the  characters  they  output 
when  presented  with  extended-ASCII  codes,  you  must  deter- 
mine either  from  your  manual  or  by  exjjeriment  whether 
your  printer’s  character  set  is  compatible  with  that  PC. 
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Lock  produces  yet  another  set  of  charac- 
ters, all  accessed  by  pressing  the  appropri- 
ate key  in  unison  with  ScrollLock. 
Pressing  Esc  closes  the  window  and  re- 
stores the  screen  beneath  it. 

Once  you’re  back  to  the  DOS  com- 
mand prompt,  if  you  hold  down  the  Num- 
Lock  key  and  strike  the  G key,  a small 
Greek  phi  (it  resembles  a zero  with  a verti- 
cal slash)  will  appear  at  the  cursor  position. 
Pressing  ScrollLock-G  will  display  the 
cent  symbol.  Pressing  the  G key  by  itself 
will  still  produce  a lowercase  character 
(unless  CapsLock  is  on),  and  Shifl-G  will 
still  generate  an  uppercase  G.  KBX  lets 
you  have  the  best  of  both  worlds.  Remem- 
ber that  anytime  you  want  to  see  which 
character  is  assigned  to  each  key,  Alt- 
Spacebar  opens  the  layout  window.  It  will 
come  up  at  any  time  except  when  the  PC  is 
in  graphics  mode.  Even  then,  the  extended 
keys  will  function  properly. 

The  symbols  assigned  to  the  numeric 
keypad  can  be  used  to  construct  boxes,  ta- 
bles, and  lines  around  text  or  to  add  simple 
graphics  to  a document.  The  NumLock  set 
is  composed  of  the  single-line  symbols;  the 
ScrollLock  set  employs  the  double-lined 
ones.  Shaded  characters,  great  for  drawing 
borders  or  otherwise  highlighting  areas  of 
a document,  are  generated  with  Num- 
Lock-8,  9,  0,  and  - . Calculus  buffs  who 
have  in  the  past  added  integral  signs  to 
their  typed  papers  by  hand  will  find  they 
can  combine  two  characters  vertically, 
NumLock- ' (the  grave  accent)  and  Num- 
Lock-Z,  to  obtain  one. 

There  are  two  caveats  about  using 
KBX.  First,  some  word  processors  won’t 
permit  you  to  enter  an  extended  code.  The 
use  of  more  than  128  different  characters 
requires  that  each  one  be  represented  by  8 
bits,  one  more  than  the  standard  7-bit  AS- 
CII definition.  Some  programs,  like  Word- 
Star, use  the  eighth  bit  for  their  own  pur- 
poses, as  explained  in  the  sidebar 
“Incompatibilities.”  And,  much  to  my 
editor’s  chagrin,  KBX  will  not  work  with 
the  special  keyboard  handler  intrinsic  to 
XyWrite.  The  only  way  to  tell  if  your  fa- 
vorite word  processor  is  compatible  with 
KBX  is  to  try  it.  Most  plain  text  editors,  at 
least,  won’t  have  any  problems. 

Printers  can  introduce  a different  kind 
of  incompatibility.  IBM  printers  employ 
the  same  full  charter  set  as  the  IBM  com- 


puters. Older  Epsons  have  the  same  fust 
128  codes  but  implement  their  own  ex- 
tended set.  Many  new  printers  contain  a 
DIP  switch  by  which  an  IBM  character  set 
or  a proprietary  set  can  be  selected.  If  the 
upper  1 28  characters  on  your  printer  don’t 
match  IBM’s,  a printed  document  that 
contains  KBX  characters  won’t  appear  as 
it  did  on  the  screen.  The  manufacturer’s 
own  symbols  will  replace  the  new  ones. 
Check  your  printer  manual  before  assum- 
ing that  the  KBX  utility  will  solve  your 
document  woes — or,  since  it’s  so  easy  to 
do,justlry  it. 

UNDERSTANDING  KBX  KBX  is  noth- 
ing more  than  a simple  keyboard  driver  de- 
signed to  reside  at  the  front  end  of  the 
BIOS  routines  that  normally  handle  inter- 
action between  the  keyboard  and  CPU. 
The  keyboard  interrupt  vector  is  chained  to 
the  KBX  code.  When  the  keyboard  gener- 
ates an  interrupt  signaling  that  it  needs  at- 
tention, the  resident  code  grabs  it  before 
the  BIOS  does  and  checks  to  see  if  any  one 
of  a number  of  events  occurred. 

If  NumLock  was  pressed  or  released, 
bit  1 of  the  byte  labeled  AUX_SHIFT  in 
the  source  code  is  set  or  cleared,  respec- 
tively. The  same  is  true  of  ScrollLock  and 
bit  0.  Since  this  byte  maintains  a record  of 
the  status  of  the  two  newly  defined  shift 
keys  at  all  times,  KBX  can  see  if  one  or 
both  is  depressed  by  checking  the  value  of 
AUX_SliFT.  This  operation  closely  par- 
allels the  way  the  BIOS  keeps  track  of  the 
status  of  the  Ctrl,  Alt,  and  Shift  keys. 

The  above  is  always  true  unless  Ctrl, 
Alt,  or  Shift  is  depressed  at  the  same  time 
NumLock  or  ScrollLock  is  struck.  If  either 
Ctrl  or  Alt  is  active,  control  is  passed  on  to 
the  normal  keyboard  routines.  That  way 
special  combinations  like  Ctrl-NumLock 
(pause)  and  Ctrl-ScrollLock  (break)  work 
unimpeded.  If  Shift-NumLock  is  entered, 
KBX  toggles  the  bit  in  the  BIOS  data  area 
at  segment  40h  that  records  the  actual 
NumLock  state.  Shift-ScrollLock  toggles 
the  ScrollLock  state.  Both  functions  are 
crucial  if  basic  keyboard  operation  is  to  be 
unaffected  by  KBX. 

Another  event  checked  for  is  the  press 
of  Alt-Spacebar,  which  signals  the  layout 
window  to  pop  up.  If  this  is  detected,  the 
KBX  keyboard  handler  calls  the  KB_DIS- 
PLAY  procedure  to  open  the  window  and 


respond  to  presses  of  NumLock,  Scroll- 
Lock,  and  Esc.  Significantly,  the  video 
routines  required  by  KB_DISPLAY  make 
up  the  majority  of  the  code. 

The  final  occurrence  KBX  watches  for 
is  a press  of  any  key  in  conjunction  with 
NuniLock  or  ScrollLock.  To  generate  an 
extended  character,  the  utility  uses  the  val- 
ue of  AUX_SHIFT  to  determine  whether 
to  extract  the  ASCII  code  from  the  Num- 
Lock table  or  the  ScrollLock  table.  Both 
tables , as  well  as  a third  that  defines  the  de- 
fault unshified  code  for  each  key,  can  be 
found  in  the  source  code.  The  scan  code  is 
then  used  as  an  index  into  the  table  and  an 
ASCII  value  is  retrieved.  If  the  value  is 
zero,  KBX  does  nothing.  A zero  means 
that  the  key  doesn’t  produce  an  extended 
character.  But  a nonzero  value  entices  the 
keyboard  driver  to  call  the  IN- 
SERT_CHAR  routine  to  insert  the  ASCII 
code,  along  with  its  corresponding  scan 
code,  into  the  keyboard  buffer.  The  char- 
acter is  placed  in  the  buffer  just  as  if  the 
BIOS  had  added  it.  The  running  applica- 
tions program  that  requested  the  keystroke 
never  knows  the  difference.  For  more  de- 
tails concerning  the  keyboard  buffer  and 
how  it  works,  see  the  accompanying  side- 
bar  “The  Keyboard  Buffer.” 

OPENING  THE  WINDOW  The  rou- 
tine KBX  calls  to  open  the  layout  window 
is  similar  to  many  others  that  have  ap- 
peared in  PC  Magazine  utilities.  In  a nut- 
shell, the  character/attribute  byte  pairs  that 
define  the  window  are  written  one  at  a time 
to  video  memory.  It  happens  so  fast  that 
the  window  appears  to  the  eye  to  pop  up  al- 
most instantly.  The  only  precaution  that 
has  to  be  taken  is  to  disable  the  video  signal 
before  the  writing  begins  if  a standard  Col- 
or/Graphics  Adapter  is  being  used.  If  that 
requirement  is  ignored,  the  display  is  mo- 
mentarily filled  with  ugly  interference 
lines.  The  signal  is  enabled  again  as  soon 
as  video  memory  is  modified. 

Closing  the  window  is  as  simple  as  re- 
storing the  saved  contents  of  video  memo- 
ry. Each  byte  that  is  overwritten  when  the 
window  is  opened  is  nicked  safely  away 
before  opening  actually  occurs.  The  same 
precautions  that  apply  to  the  latter  process 
on  a CGA  apply  here  as  well,  as  they  do 
any  time  CGA  video  memory  is  accessed 
by  the  microprtxessor. 
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Il’s  what  happens  between  the  opening 
and  closing  that's  special.  An  application 
that  wants  to  read  a keystroke  typically 
calls  interrupt  16h,  function  0,  to  do  the 
work.  KBX  has  to  be  a bit  more  sophisti- 
cated. The  BIOS  function  call  hangs  the 
computer  in  an  endless  loop  until  a charac- 
ter appears  ready  to  be  read  from  the  key- 
board buffer.  But  that  means  keys  like 
Ctrl,  Alt,  NumLock,  ScrollLock,  and  oth- 
ers that  don’t  generate  a buffered  keycode 
won’t  register.  So  KBX  uses  intermpt  1 6h. 
function  1 , to  initiate  a loop  that  continues 
until  Esc  is  pressed  but  responds  to 
changes  to  AUX_SH1FT  in  the  interim. 

When  function  1 returns  and  indicates 
that  the  keyboard  buffer  is  empty,  KBX 
immediately  turns  its  attention  to  the  auxil- 
iary shift  byte.  If  it  hasn’t  changed  in  value 
since  the  last  iteration  of  the  loop,  execu- 
tion jumps  back  to  start  the  looping  process 
anew.  But  if  it  has,  the  routine 
FILL-WINDOW  is  called  to  handle  the 
layout  window.  If  NumLock  or  Scroll- 
Lock  is  depressed,  the  corresponding  char- 
acter set  is  displayed.  If  neither  one  of 
them  is  held  down,  the  window  defaults  to 
the  standard  set. 

Were  it  not  for  the  video  routines  neces- 
sary to  manipulate  the  window,  the  entire 
utility  could  ail  be  packed  into  less  than 
half  a kilobyte.  As  it  is,  though,  it  doesn’t 
require  much  of  a sacrifice  in  RAM,  and 
the  pop-up  window  almost  inarguably 
adds  to  the  program  as  a whole.  A few  oth- 
er routines  play  a vital  role  in  the  scheme  of 
things  but  won’t  be  discussed  in  detail 
since  they’ve  been  examined  in  depth  in 
past  columns.  The  initialization  routine  de- 
termines what  type  of  video  adapter  is  in- 
stalled and  adjusts  assumed  video  values 
accordingly  before  calling  interrupt  27b  to 
make  the  program  resident.  It  also  redi- 
rects the  keyboard  interrupt  vector. 
READ-CURSOR  reads  the  current  cursor 
position  directly  from  the  CRT  controller 
for  compatibility  with  ill-behaved  pro- 
grams. Both  are  well  commented  and  wor- 
thy of  closer  inspection  if  you’re  new  to  the 
programming  game . 

In  closing  If  KBX  suits  your  taste 
but  leaves  out  a few  characters  you  would 
like  to  have  included,  the  generated  codes 
are  easily  altered  with  the  aid  of  an  assem- 
bler (if  you  download  or  type  in  the  source 
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code)  or  DEBUG  (if  you  have  the  .COM 
file  only).  A complete  list  of  the  assigned 
ASCII  codes  is  found  in  the  tables  labeled 
SCR-TABLE  and  NUM-TABLE  in  the 
source.  Each  table  contains  83  codes.  The 
codes  correspond  in  order  to  the  scan  codes 
generated  by  the  keyboard.  The  Esc  key, 
for  example,  generates  a scan  code  of  1 . 
The  first  byte  in  both  tables  is  a zero, 
meaning  that  no  extended  character  is 
placed  in  the  buffer  when  NumLock-Esc 
or  ScrollLock-Esc  is  pressed.  To  force 
NumLock-Esc  to  generate  an  infinity  sym- 
bol, replace  tbe  first  zero  in  NUh^TA- 
BLE  with  the  value  236.  A listing  of  all 
256  ASCII  codes  can  be  found  in  almost 
any  programming  reference  or  in  the  back 
of  your  BASIC  manual . 

If  you’re  intrigued  by  assembly  lan- 
guage and  want  to  leam  how  to  write  utili- 
hes  like  KBX.COM,  purchase  a copy  of 
the  PC  Technical  Reference  manual.  It, 
too,  contains  a diagram  showing  all  83 
keys  and  their  equivalent  scan  codes.  More 
important,  however,  it  contains  a complete 
listing  of  your  computer’s  BIOS,  a rather 
long  program  in  itself  that  provides  the 
low-level  interface  to  the  outside  world 
and  manages  unseen  tasks  like  the  power- 
on  self  test.  It’s  an  invaluable  reference  to 
hardware  and  BIOS  programming.  It’s 
also  a self-contained  assembly  language 
tutorial  written  by  some  of  the  best.  Even  if 
you  own  a compatible,  almost  everything 
inside  the  Technical  Reference  will  apply 
directly  to  your  machine.  It’s  a must. 

KBX  is  only  one  example  of  the  kind  of 
keyboard  driver  IBM’s  keyboard-BIOS 
relationship  makes  possible.  IBM  could 
have  made  things  easier  for  itself — but  less 
fun  for  us.  Tbe  main  microprocessor  is 
given  an  additional  load  when  it  is  required 
to  translate  incoming  scan  codes.  It’s  not 
difficult  to  design  a keyboard  that  does  the 
translation  for  itself  and  reports  ASCII 
codes  directly  to  the  system.  That  kind  of 
keyboard,  though,  isn’t  easily  altered.  It 
lacks  the  flexibility  required  to  implement 
utilities  like  KBX.  The  IBM  keyboard  as  it 
stands  now  probably  represents  the  best 
compromise  between  independence  and 
flexibility  that  can  reasonably  be 
achieved.  [iS 
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Now  Your 
Computer 
Can  See! 

Tu^  camera  designs  for  sdentific, 
enmneering,  art,  graphics  and 
apptirations. 

Plug  one  of  these  digitizing  cameras  into 
your  personal  co^^MIter,  rocus  the  lens, 
and  produce  immediate  visual  input.  A 
binarv  image  is  instantly  loaded  into  the 
MOS-senscn'-based  memory  array,  from 
wMch  it  can  be  reviewed  and  manipu- 
lated like  any  other  trinary  fDe. 

MicroiiEve~ 
$295.'» 

Produce  Inexpensive  digi- 
tized images  for  desktop 
publishing,  graphics,  draft- 
ing, signature  recognition, 
animation  and  a variety  of 
other  applications,  me 
MicronEye™  is  extremely 
versatile  for  photographing  flat  and  3-dimcn- 
sional  subjects,  and  prov^es  instantaneous 
response.  Multiple  exposure  capability  allows 
a range  of  gray  scale  values.  Available  now 
for  IBM  PC  and  compatibles,  Apple  II,  Apple 
Macintosh  and  Commodore  64. 


IdetbC 
$695.‘X' 

For  nj^ed  indus- 
trial apportions,  the 
high-speed  Idetix"' 
offers  en- 
still  and 
that  are 
inspection 
now  for 

compiatibles. 


Each  camera  comes  complete  with  lens, 
cable,  interface  board  and  introductory 
softunre.  Custom  engineering  and  appli- 
cations assistance  are  available. 


For  Credit  Card  and  C.O.D.  orders,  or  for 
further  information,  intone  t<^  bee: 

1-800-253-2226 

In  Idaho,  phone  (208)939-0420 


GENERAL 

P.O.  Box  9000  • Boise,  Idaho  83707 

MicronEye”'  and  Idetbc'*'  are  manufactured  by 

Micron  Technology,  Inc. 

Shipped  UPS-add  $10.00  for  shipping  and  handling: 
$1.90  C.O.D.  charge:  please  add  applicable  sales  tax. 

IBM  PC  is  a trademark  of  interi^ational  Business  Machines. 
Apple  n and  Apple  Macintosh  are  trademarks  of  Apple 
Computer.  Inc..  Commodore  64  is  a trademark  of 
Commodore  Corp, 
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GV-286  "a  high  performance, 
no*compromise  AT  that  does 
virtually  everything  right.” 
April  14,  1987 


GV-386  ”ihe  perfonnance  is 
the  best  we  have  found  to 
date.".  May  26,  1987 


Get  on 


the  fast  track  and  work  with  a 


HIGH  PERFORMANCE 
SYSTEM 


FD-1000 

XT  Compatible.  640K  RAM 
ACS  1000  Motherboard 
2 Toshiba  360K  Floppies 
2 Serial  / 2 Parallel  Ports 
Clock  / Calendar  w/battcry 
Maxi  Switch  AT  Keyboard 
Tilt  / Swivel  Monochrome 
Monitor 

Hercules  Compatible  Adapter 
Starting  at  $1,050 


AT  Turbo 

8 MHz  80286 

1 MB  / One  Wait  Slate  DRAM 

1.2  MB  Toshiba  Floppy 

2 Serial  / 2 Parallel  Ports 
CMOS  Clock  / Calendar 
Maxi  Switch  AT  Keyboard 
PCS  Max- 12  Monitor 
Hercules  Compatible  Adapter 


Starting  at  $1,475 


GV-286 

12  MHz  80286 

1 MB  / Zero  Wait  Stale  DRAM 

1.2  MB  Toshiba  Floppy 

2 Serial  / 1 Parallel  Ports 
CMOS  Clock  / Calendar 
Maxi  Switch  101  Keyboard 
Desqview 

And  Much  More 


Starting  at  $2,435 


GV-386 

16  MHz  80386 

1 MB  / Zero  Wait  State  DRAM 

1.2  MB  Toshiba  Floppy 

2 Serial  / 1 Parallel  Ports 
CMOS  Clock  / Calendar 
Maxi  Switch  101  Keyboard 
Desqview  & QEMM 

And  Much  More 


Starting  at  $3,345 


Toll-Free  Technical 
Support  Line 


1-Year  Warranty  30-Day  Compatibility 

Guarantee 


Call  for  competitive  prices  on  popular  options,  including  hard  drives,  EGA  monitors, 

printers  and  other  peripherals 


PC  Designs  West 
46757  Fremont  Blvd. 
Fremont,  CA.  94538 
(415)  490-6894 


PC 


Designs 


19  Rector  Street 
New  York,  NY  10006 
(212)514-7280 


25(X)  North  Hemlock  Circle 
Broken  Arrow,  Ok.  74012 
(918)  251-5550 


OEM,  VAR  and  dealer  inquiries  welcome  at  PC  Designs  West. 


XT  and  AT  are  registered  trademarks  of  International  Business  Machines  Corporatitms.  Hercules  is  a registered  trademark  of  Hercules  Technologies. 
Max-12  is  a registered  trademark  of  Princeton  Graphics  Systems,  Inc.  E)esqview  and  QEMM  are  registered  u-ademarks  of  Quarterdeck,  Inc. 
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■ UTILITIES  ■ MICHAEL  J.  MEFFORD 

A DIRECfTORYWIDE 
FILE  MANAGER 

f'J 

RN.COM  creates  a visual  tree  that  lets  you  move  about  your  subdirectory  structure  with  ease, 
creating,  deleting,  renaming,  and  otherwise  managing  your  subdirectories  and files. 

A nurse  usually  manages  the  doc- 
tor's office,  leaving  him  free  to 
concentrate  on  individual  patients. 
That’s  the  relation  between  RN.COM  and 
the  DR  utility  I presented  in  Volume  6 
Number  14.  DR  facilitates  listing,  view- 
ing, renaming,  moving,  deleting,  and  sort- 
ing individual  flies  within  a directory.  RN 
is  the  complementary,  diskwide  utility  that 
lets  you  move  quickly  among  the  branches 
of  a directory  tree,  rename,  create,  and  de- 
lete directories  (including  their  contents), 
and  change  the  attributes  of  all  the  flies  in  a 
directory  at  once.  To  complete  the  picture, 
just  as  a nurse  should  always  be  able  to 
reach  the  doctor  immediately,  so  RN  can 
call  up  DR  with  a single  keystroke. 

As  the  size  of  the  figures  for  RN.BAS 
and  RN.ASM  shows,  however,  it  takes  a 
great  many  keystrokes  if  you  choose  to 
type  in  either  of  these  alternate  ways  of 
creating  your  own  copy  of  RN.COM. 
You’re  better  advised  to  download  the  RN 
flies  you  may  want  (.COM,  .ASM,  or 
.BAS)  by  modem  from  the  PC  Magazine 
Interactive  Reader  Service,  as  explained  in 
the  sidebar  "Downloading  RN.” 

RN  has  the  same  look,  feel,  and  ease  of 
operation  as  DR.  Its  syntax  is 

RN  [d.-][/I] 

RN  can  either  be  entered  as  an  immediate 
command  or  installed  (using  the  /I  option) 
on  a hard  drive,  normally  by  being  includ- 
ed as  a line  in  your  AUTOEXEC.BAT 
file.  If  no  drive  (d:)  is  specified,  the  current 
drive  is  assumed.  When  installed,  RN 
maintains  a resident  database  (approxi- 


mately 14K  in  length)  of  directory  infor- 
mation that  speeds  up  its  operations  con- 
siderably. Although  RN  resembles  a TSR 
with  its  resident  database,  it  cannot  be 
called  up  from  another  application  with  a 
“hot  key.”  It  can  only  be  acces.sed  from 
the  DOS  prompt.  If  installed,  RN  should 
be  loaded  before  SideKick  and  other  unin- 
stallable  memory-resident  programs.  (RN 
cannot  be  uninstalled  without  rebooting.) 
While  operating.  RN  requires  I28K  of 
RAM. 

When  RN  is  executed,  an  alphabetized 
directory  tree,  with  the  current  directory 
highlighted,  appears  on  the  left  side  of  the 
screen.  On  the  right  is  a list  of  RN’s  menu 
options.  The  Up  and  Down  Arrow  keys 


move  the  bar  in  single  steps  to  highlight 
other  directories,  and  Ctrl-PgUp/PgDn 
move  it  to  the  top  and  bottom  of  the  current 
page.  PgUp  and  PgDn  make  the  local  stops 
among  directory  pages;  Home  and  End  mn 
express  between  the  beginning  and  end  of 
the  directory  line.  Esc  returns  you  to  DOS. 

FUNCTION  KEY  COMMANDS  When 
you  move  the  highlighted  bar  to  another  di- 
rectory and  press  FI  (or  Enter),  you’ll  exe- 
cute the  DOS  CHDIR  command.  And 
you’ll  never  again  make  typos  when  enter- 
ing the  path  to  a fourth-level  subdirectory. 

If  you’re  running  under  DOS  3.jr,  F2 
lets  you  Rename  the  highlighted  subdirec- 
tory. (Previous  DOS  versions  do  not  sup- 


The  RN  screen  shows  a directory  tree  with  the  current  directory  highlighted.  The function  key 
commands  apply  to  the  highlighted  directory.  The  cursor  keys  move  the  highlight  bar. 
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■ Absolutely. 

With  tops:  a PC  and  a 
Macintosh'"  can  really  talk 
together.  Simply,  transparently, 
reliably.  In  real  time. 

And  now  UNIX '-based  com- 
puters can  join  the  conversation. 

TOPS  has  been  extended  to 
support  computers  from  Sun 
Microsystems*  and  Pyramid 
Technology:* 

And  now  TOPS  for  the  Mac 
includes  print  spooling  and 
file  translators. 


■ You  can  now  access 
Microsoft'"  Excel'"  files  from  a 
Mac  SE',"  for  example,  modify 
them  on  your  PC  AT'"  under 
Lotus  1-2-3',"  and  save  them  on 
your  Sun  Workstation!" 

TOPS  uses  no  central  file 
server — every  machine  on  the 
LAN  can  serve  every  other.  Yet 
TOPS  is  so  affable  that  file 
servers  from  3Com:  Novell'," 
Banyan'"  and  AppleShare'"  can 
join  right  in. 


■ According  to  InfoWorld  and  PC 
Week,  TOPS  is  the  easiest  to  learn 
and  operate  Local  Area  Network 
yet  designed. 

With  TOPS  you  have  your 
choice  of  LANs.  Macs  can  talk 
solely  to  Macs,  or  PCs  to  PCs, 
or  both  can  talk  to  each  other 
or  to  UNIX-based  computers. 
TOPS  brings  together  parts  of 
your  office  that  until  now  were 
barely  on  speaking  terms. 


■ TOPS  has  over  half  the  For- 
tune 500  companies  talking. 

With  good  reason. 

Installation  is  quick  and 
straight-forward — roughly  four 
minutes  for  a Macintosh  and 
fifteen  minutes  for  a PC. 

And  this  talk  is  remarkably 
cheap.  TOPS  is  $189  per 
Macintosh  and  $389  per  PC. 


■ Our  TOPS  family  is  growing. 
With  TOPS  PRINT  - (at  $189)  all 
your  PCs  can  share  Apple’s 
LaserWriter!"  And  TOPS 
REPEATER'"  (also  at  $189) 
allows  you  to  expand  AppleTalk'" 
and  TOPS  networks. 

TOPS  for  Macs  and  PCs, 
TOPS  PRINT  and  TOPS 
REPEATER  are  available  at 
Businessland  and  other  fine  com- 
puter dealers. 


■ Call  us  at  800-222-TOPS  (in 
California,  800-445-TOPS). 

And  we’ll  do  just  what  a Sun 
workstation,  a PC  and  a Mac- 
intosh can  now  do.  Talk. 

TOPS 

Network 

an  independent  unit  of 
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port  directory  renaming;  this  will  be  re- 
flected by  an  N/A  next  to  F2  in  RN’s 
menu.)  If  you  change  your  mind  in  mid- 
stream, you  can  always  cancel  your  re- 
quest by  hitting  Esc.  After  entering  the 
new  directory  name  (without  the  backslash 
[\|  delimiter)  at  the  prompt,  the  directory 
tree  will  be  updated  automatically. 

You  can  add  subdirectories  with  RN’s 
MkDir  function.  First,  highlight  the  direc- 
tory you  wish  to  parent  the  offspring  and 
press  F3.  RN  will  then  display  the  number 
of  characters  in  the  path  from  the  root  to 
the  highlighted  directory,  and  it  will  ask 
you  to  enter  the  name  of  the  new  subdirec- 
tory. The  tea.son  for  displaying  the  current 
path  length  is  that  DOS  recognizes  paths  of 
only  63  characters.  DOS  will  let  you  blind- 
ly create  a path  longer  than  the  maximum, 
but  it  won't  let  you  use  it — you  get  a new 
file  drawer  but  no  keys  to  it.  RN  doesn’t  let 
you  fall  into  this  trap.  If  you’re  near  the  63- 
character  limit,  don’t  forget  to  count  the 
delimiting  backslash  (\).  For  example,  if 
the  path  to  the  parent  is  60  characters,  you 
could  safely  add  a subdirectory  AB,  but 
not  ABC.  Note:  in  making  new  subdirec- 
tories with  RN,  you  should  not  actually 
type  the  delimiting  backslash.  RN  dues 
that  for  you  and  will  ignore  the  keystroke. 
RN  also  ignores  the  space  character  (it’s  an 
illegal  filename  character),  the  colon  (you 
can’t  enter  drive  names),  and  the  and 
“?"  (wildcards). 

The  complement  to  MkDir  is  RmDir, 
F4.  Highlight  the  directory  you  wish  to 
purge,  press  F4,  and  RN  will  report  the 
number  of  files  and  amount  of  disk  space 
currently  in  the  directory.  If  the  directory  is 
already  empty,  RN  immediately  removes 
it  and  updates  the  display  tree.  Unlike 
DOS,  however,  RN  will  allow  you  to  re- 
move a subdirectory  together  with  all  its 
files.  RN  gives  you  fair  warning,  of 
course,  but  if  you  tell  it  to  go  ahead  and  re- 
move a file-laden  directory,  RN  will  delete 
the  files  and  then  the  directory  itself.  At  the 
warning  prompt  you  can  bail  out  by  press- 
ing Esc,  or  any  key  other  than  the  confirm- 
ing “Y”,  and  your  files  and  directory  will 
remain  intact.  Note:  RN  cannot  delete 
read-only  files  and  so  can’t  remove  direc- 
tories containing  such  protected  files.  RN 
alerts  you  to  this  situation  by  issuing  a 
beep.  F6  (discussed  below)  will  take  care 
of  the  problem. 


F5  through  F8  control  the  attributes  of 
directories  and  files.  F5,  Hide/Unhide,  lets 
you  change  the  attribute  of  the  highlighted 
directory,  though  it  does  not  change  the  at- 
tributes of  the  individual  files.  A hidden  di- 
rectory attribute  has  the  effect  of  protecting 
a whole  group  of  files  from  prying  eyes  by 
omitting  the  directory  from  a DOS  DIR 
command.  (RN’s  directory  tree  still  shows 
it.  however,  identified  by  an  "H",  and 
you  can  still  access  the  files  if  you  use  the 
hidden  directory  name.) 

■ Unlike  DOS,  RN  will 
allow  you  to  remove  a 
subdirectory  together  with 
all  its  files.  RN  gives 
you  fair  warning. 


F6,  Do/Undo  R-0,  works  the  same 
way  as  F5  except  that  it  is  the  read-only  at- 
tribute of  the  individual  files  that  is  tog- 
gled. A file  marked  read-only  cannot  be 
deleted  or  written  to.  If  a directory  contains 
any  such  protected  files,  you’ll  have  to  use 
the  F6  "U"  (Undo)  option  before  trying  to 
use  the  F4  RmDir  function. 

F7,  Set/Reset  Archive,  marks  (or  un- 
marks) all  the  files  in  a highlighted  directo- 
ry so  they  will  be  backed  up  if  you  execute 
the  DOS  BACKUP  command.  When  the 
archive  bit  is  Reset,  DOS  thinks  the  files 
have  already  been  BACKUPed.  To  take 
advantage  of  this  function,  be  sure  to  use 
the  /M  (modified)  form  of  the  BACKUP 
command. 

Pressing  F8  Rereads  the  disk  and  con- 
structs a fresh  directory  tree.  This  may  oc- 
casionally be  needed  if  (as  I recommend) 
you  have  elected  to  install  RN’s  resident 
directory  database.  Using  the  /I  option 
saves  the  few  seconds  needed  to  construct 
a directory  map  each  time  an  RN  function 
is  executed.  If  you  have  done  some  direc- 
tory maintenance  at  the  DOS  prompt  with- 
out  RN,  however  [Self  medica- 
tion?— Ed.],  it  may  be  necessary  to  force 
an  update  of  the  database.  Note,  however, 
that  even  without  F8,  RN  will  reread  the 


disk  if  you  try  to  execute  one  of  the  directo- 
ry functions  on  a nonexistent  directoiy 
(i.e.,  one  that  has  been  removed  with  the 
DOS  RD  command). 

RN  reports  the  number  of  files  and  the 
amount  of  disk  space  they  occupy  when 
you  activate  any  but  the  F5  file  attribute 
functions.  You  can  get  this  same  report  by 
itself  with  the  F9  File  Count  function.  The 
disk  space  calculation  is  not  a sum  of  the 
individual  file  lengths  but  is  rather  a total 
of  the  actual  physical  space  allocated  to  the 
files.  As  explained  more  fully  in  the  sec- 
tion “Disk  Layout”  below,  DOS  saves 
files  in  sector  units  called  clusters.  While 
necessary  to  keep  the  number  of  entries  in 
the  File  Allocation  Table  (FAT)  manage- 
able, the  cluster  system  can  result  in  devot- 
ing as  much  as  8K  of  disk  space  to  a 1-byte 
file.  If  you’re  light  for  space,  however, 
note  that  RN’s  report,  while  based  on  clus- 
ter allocations  rather  than  the  bytes  report- 
ed by  DOS . does  not  include  the  somewhat 
mysterious  dot  and  dot-dot  directories. 
You  may  wish,  therefore,  to  add  two  more 
files  and  cluster  allocations  to  get  a com- 
pletely accurate  count. 

Finally,  assuming  you’ve  already  got  a 
copy  of  DR  (see  Volume  6 Number  14), 
FIO  puts  the  doctor  permanently  on  call. 

UNDERSTANDING  RN  The  need  to 
maintain  a resident  database  for  RN  in- 
spired an  interesting  terminate-and-stay- 
resident  technique.  The  usual  TSR  pop-up 
utility  daisy-chains  itself  in  one  or  both  of 
the  most  active  hardware  interrupts  (the 
keyboard  and  the  timer).  This  assures  at- 
tention whenever  a certain  key  combina- 
tion (the  hot  key)  is  pressed  or,  alternative- 
ly, 18  times  a second.  RN’s  database, 
however,  doesn’t  need  that  kind  of  atten- 
tion. What  it  does  need  is  insurance  that 
the  database  will  not  be  overwritten  and 
that  it  can  be  found  quickly  later. 

The  first  requirement  is  implemented  in 
the  same  way  other  TSRs  are  protected:  by 
terminating  with  INT  27h.  This  tells  EKDS 
that  the  first  available  memory  starts  at  the 
end  of  the  resident  program.  RN  reads  the 
necessary  disk  information  during  its  in- 
stallation process  and  then  terminates, 
leaving  behind  a copy  of  its  own  code,  in- 
cluding the  compacted  disk  data.  The  next 
time  you  enter  RN,  all  that  is  necessary  is 
to  expand  the  resident  data  into  a directory 
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tree — if  the  data  can  be  found.  Between 
the  time  you  in.stalled  RN  and  called  upon 
its  services,  you  may  have  used  your 
spreedsheet  or  word  processor  or  even 
loaded  another  TSR  right  behind  RN. 
What  RN  needs  is  the  ability  to  find  its  data 
quickly  without  randomly  searching 
through  memory  for  some  kind  of  signa- 
ture. 

The  solution  Pve  employed  is  to  take 
one  of  the  seven  user-defined  interrupts  to 
mark  where  RN  is  stored.  On  power-up, 
interrupts  60h  through  67h  are  initialized 
with  vectors  of  zero,  indicating  that  they 
are  reserved  for  applications  and  begging 
to  be  used.  The  Expanded  Memory  Man- 
ager (EMM)  is  one  resident  application 
' (more  preci.sely,  a device  driver)  that  takes 
I interrupt  67h.  Since  device  drivers  are  in- 
I stalled  via  the  CONFIG.SYS  file  before 
I any  other  application  can  be  loaded.  EMM 
can  demand  INT  67h  without  worrying 
that  some  other  application  will  already 
have  staked  a claim  on  it.  RN  doesn’t  have 
quite  that  freedom,  so  it  must  look  before 
homesteading  any  one  of  the  user  vectors. 

Assuming,  then,  that  the  target  is  a 
fixed  drive  (floppy  drives  are  removable 
media,  and  their  directory  trees  aren't  in- 
stalled in  the  databa.se).  the  first  thing  RN 
does  is  to  look  at  all  seven  of  the  user  inter- 
rupt vectors  via  INT  21h,  function  35h.  If 
the  value  of  any  of  these  vectors  is  other 
than  zero,  RN  uses  the  segment  and  offset 
to  see  if  it  points  to  RN's  resident  database. 
RN  uses  the  first  60  bytes  of  the  install 
message  at  the  beginning  of  the  program  as 
the  identifying  signature  of  its  home.  If 
found,  RN  immediately  goes  about  the 
business  of  exploding  the  database  into  a 
dispiayable  directory  tree.  RN  doesn’t 
even  pause  to  see  if  the  /I  was  included  in 
the  command  line  parameters.  This  pre- 
vents accidental  multiple  installations. 

If  RN  doesn’t  find  that  it  has  been  in- 
stalled and  that  the  /I  was  omitted.  RN 
goes  directly  about  reading  ibe  disk.  The 
unprotected  information  gathered  in  this 
irrunediate  mode  will  be  trampled  over  by 
the  next  application  when  you  press  Esc 
and  exit  from  RN  back  to  DOS . 

If  an  install  request  is  found  and  at  least 
one  of  the  vectors  is  all  zeros,  RN  inserts 
its  address  and  then  reads  the  disk.  RN  ter- 
minates and  stays  resident  once  all  the  di- 
rectory information  is  neatly  tucked  away. 


That  way,  the  next  time  you  enter  RN,  the 
vector-checking  procedure  discussed 
above  will  find  the  database. 

RN  waves  a white  flag  with  a message 
of  “Too  many  resident  prtrgrams’’  if  none 
of  the  vectors  are  free  and  the  /I  was  in- 
cluded. If  this  happens,  and  you  don’t 
want  to  give  up  any  of  your  arsenal  of 
TSRs,  you  can  still  use  RN  in  the  immedi- 
ate mode,  sans /I. 

Since  directories  are  just  files  with  the 
special  directory  attribute  (Table  1 dis- 
plays the  file  atuibutes),  the  usual  and  easi- 
est way  to  retrieve  the  directory  informa- 
tion is  through  the  DOS  find  first/next 
function  calls.  The  call  is  made  with  lOh 
(the  search  attribute  for  directories)  in  CX. 
The  problem  with  this  technique  is  that 
DOS  returns  not  only  the  directories  but 
also  all  normal  files  as  well.  Compounding 
the  problem  is  the  fact  that  directory  files, 
unlike  all  filenames  in  a single  directory, 
are  scattered  throughout  the  disk,  thus  re- 
quiring multiple  disk  accesses.  The  slow- 


down  in  reading  in  the  database  is  entirely 
unacceptable  in  a program  that  has  been 

nro 

ii&d 

Table  1: 

File  Attributes 

01 H 

Indicates  that  the  file  is  marked 
read-only.  This  value  can  be  used 
with  other  values  below. 

02H 

Indicates  a hidden  file.  The  file  is 
excluded  from  normal  directory 
searches. 

04H 

Indicates  a system  file.  The  file  is 
excluded  from  normal  directory 
searches. 

08H 

Indicates  that  the  entry  contains 
the  volume  label  in  the  first  11 
bytes.  The  entry  contains  no  other 
usable  Information  and  may  exist 
only  in  the  root  directory. 

10H 

Indicates  that  the  entry  defines  a 
subdirectory. 

20H 

Indicates  an  archive  bit.  The  bit  is 
set  on  whenever  the  file  has  been 
written  to  and  closed.  It  is  used 
by  the  BACKUP  and  RESTORE 
commands  for  determining 
whether  the  file  was  changed 
since  It  was  last  backed  up.  This 
bit  can  be  used  along  with  other 

attribute  bits. 

unquestionably  designed  with  speed  as  its 
number  one  priority. 

The  way  to  spe^  up  RN’s  fact-finding 
mission  is  to  bypass  the  DOS  find  first/ 
next  calls  and  instead  to  read  sectors  direct- 
ly from  the  disk.  This  much  more  efficient 
sUategy  decreases  RN’s  disk  access  time 
by  300  percent.  While  the  exact  time  re- 
quired will  vary  greatly  with  the  size  and 
speed  of  the  disk,  a reasonable  average  fig- 
ure is  5 seconds  to  find  all  the  subdirector- 
ies on  a hard  disk  and  produce  the  directory 
tree.  The  newer  20-millisecond  disks  can 
cut  this  time  down  to  less  than  a second. 

To  read  the  disk  directly  sector  by  sec- 
tor, RN  has  to  know  how  the  disk  is  orga- 
nized, of  course.  The  first  sector  of  the 
disk  (the  boot  sector)  has  all  of  the  disk’s 
credentials  and  so  would  seem  to  be  the 
logical  place  to  start,  but  unfortunately  not 
all  drives  (Speny/Unisys’s,  for  example) 
have  a boot  sector.  Fortunately,  however, 
DOS  has  an  undocumented  function  call 
that  renrms  with  the  same  vital  stats  for  ev- 
ery disk.  Issue  INT  2 1 h,  function  32h  with 
the  number  of  the  disk  drive  in  DL  and 
DOS  returns  with  the  disk  layout.  The  de- 
tails are  shown  in  Table  2,  and  further  dis- 
cussion can  be  found  in  Charles  Petzold’s 
DISKSCAN  article,  PC  Magazine,  Vol- 
umes Numbers. 

The  first  thing  RN  does  when  it  gets  the 
disk  data  is  to  check  whether  the  drive  re- 
quested is  a SUBST  drive.  This  can  be  de- 
termined if  the  drive  request  entered  on  the 
command  line  (or  the  default  drive,  if 
omitted)  passed  to  function  32h  is  different 
from  the  drive  that  is  returned  in  the  first 
byte  of  the  Disk  Block.  DOS  returns  the 
actual  physical  drive  of  the  SUBST  drive. 
Thus,  if  the  requested  drive,  D:,  for  exam- 
ple, is  a substitute  for  a subdirectory  in 
drive  C;,  RN  detects  the  charade  and  exits 
with  a “Drive  not  supported”  me.ssage. 
Support  for  SUBST  would  entail  extra  fan- 
cy footwork — an  unwarranted  addition  to 
an  already  long  program. 

DISK  LAYOUT  Before  discussing  how 
RN  uses  the  Disk  Block,  it  would  be  well 
to  review  how  disks  are  laid  out.  Disk  in- 
formation is  grouped  into  sectors,  S12 
bytes  each  for  most  disks,  though  1024 
bytes  occasionally.  Sectors  are  then 
grouped  into  clusters  and  will  normally 
vary  from  two  sectors  per  cluster  for  flop- 
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fiTp  Ikble  2:  Undocumented  DOS  Interrupt  2Ih  Function  Call 
32h  Information 


DOS  INT  Mh  Function  Call  32h— Get  “DOS  Disk  Block" 


mmrm  \ 

Register  contents  I 

AH 

32h 

DL 

Number  of  disk  drive  (0  « default.  1 » A,  etc.) 

ESBSI  1 

Register  contents 

AL 

« 00  if  drive  exists,  FFh  for  invalid  drive 

DS:BX 

Pointer  to  DOS  disk  block 

Description 

The  DOS  disk  block  contains  the  following  information  at  the  indicated  offsets  of  DS;BX 

m Data  1 

00 

Byte 

Drive:  Os  A.  1 -B.  etc. 

01 

Byte 

Unit  within  driver  (0, 1. 2.  etc.) 

02 

Word 

Bytes  per  sector 

04 

Byte 

Sectors  per  cluster  - 1 

05 

Byte 

Cluster  to  sector  shift 

06 

tNord 

Number  of  reserved  (boot)  sectors 

08 

Byte 

Number  of  file  allocation  tables 

09 

tMortf 

Number  of  root  directory  entries 

00 

Word 

Sector  number  of  cluster  2 (cluster  2 is  first  data  cluster) 

OO 

Word 

Number  of  dusters  + 1 (or  last  cluster  number) 

OF 

Byte 

Sectors  for  FAT 

10 

Word 

Sector  number  of  directory 

12 

DWord 

Address  of  device  header 

16 

Byte 

Media  descriptor  byte 

17 

Byte 

Zero  if  disk  has  been  accessed 

18 

DWord 

Address  of  next  DOS  disk  block  (FFFF  if  last  one  in  chain) 

pies  up  to  eight  sectors  per  cluster  for  some 
hard  disks.  The  start  of  the  road  map  for 
the  disk  lies  in  the  root  directory,  which 
has  a fixed  length  and  physical  position  on 
the  disk.  The  directory  length  for  hard 
drives  is  usually  512  entries  by  32  bytes 
per  directory  entry,  and  the  directory  posi- 
tion will  vary  with  the  size  and  format  of 
the  media.  We  don't  need  to  guess,  how- 
ever, about  the  disk  layout:  the  Disk  Block 


function  call  returns  with  all  the  numbers 
necessary  to  determine  the  location  (word 
lOh)  and  size  (word  9h)  of  the  root. 

Other  subdirectory  information  can  be 
gathered  from  the  root  directory.  Each  di- 
rectory record  is  32  bytes  long  (see  the  dia- 
gram ‘ 'The  Breakdown  of  Each  Disk  Di- 
rectory Entry").  Each  record  will  be  either 
the  name  and  starting  location  of  a tegular 
file  or  of  a subdirectory;  indeed,  subdirec- 


tories are  simply  files  with  a special  attri- 
bute. The  distinguishing  attribute  is  found 
in  the  I Ith  byte  of  each  directory  record. 
Since  RN  is  only  concerned  with  directo- 
ries, it  ignores  any  entries  that  do  not  have 
the  directory  attribute  of  I Oh.  The  next 
most  important  information  in  the  root  di- 
rectory record  is  the  starting  cluster  num- 
ber, which  is  in  bytes  26  and  27. 

The  starting  cluster  address  is  the  first 
key  to  finding  the  subdirectory,  but  it’s 
only  a start.  More  often  than  not,  a file  will 


I 


■ Subdirectories  are 


simply  files  with  a special 
attribute  in  the  1 1th  byte 
of  each  directory  record. 


need  more  .space  than  is  allocated  to  one  : 
cluster  of  disk  space.  The  FAT  is  in  charge  i 
of  delegating  or  chaining  together  the  mul- 
tiple sectors  into  one  file.  The  FAT  either  : 
points  to  the  next  cluster  of  data  in  the 
chain  or  indicates  its  end  with  a special  sig-  , 
nature.  To  complicate  matters,  however,  | 
there  are  two  different  types  of  FATs:  12-  1 
bit  for  “small  disks,"  floppy,  or  10-meg  ' 
hard  disks,  and  16-bit  for  anything  larger,  i 
Twelve  bits  can  address  numbers  up  to 
4096.  and  16  bits  can  address  up  to 
65,536,  reflecting  the  larger  cluster  capac- 
ity of  the  20-  and  30-megabyte  drives.  You 
can  assume  you're  dealing  with  a disk  with 
a 16-bit  FAT  if  the  last  cluster  number  re- 
turned in  word  ODh  of  the  Disk  Block  is 
greater  than  4086  (40%  minus  a few  bytes  , 
for  status  codes). 
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RN.ASM:  The  source  C(xle  listing  for  RN  .COM . 
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CMP  AL.eTM 

JHC  FREE  USER  INT 

CMP  DATA~ltrr,8 

jn  CK_8eiTCH 

MOV  DZ. OFFSET  NO  FREK 

JHP  ERROR  EXIT 


ilUva  we  checked  all  7T 
: If  noi  next  one . 

(Did  ae  find  one  that  ««•  frenT 

ilf  no,  exit  with  naeaagft. 


CK.BWTCHi 


irSZT_SWITCMT 


MOV  SI.aOH 

lODSB 

CMP  AL.t 

dZ  READ 

LODSB 

CMP  AL.IS 

JZ  READ 

CMP  AL.V 

JKZ  NEXT_SH]TCH 
LODSB 

AND  AL.BFH 

CMP  AL, ' I ■ 

JHZ  READ 


iSee  If  requeat  to  Initall. 
sir  no  paranetera,  road  data. 


;End  of  parastctersT 
iir  uea,  read  data. 
sSaitch  charaeUirT 


sir  uea, 


Install  Ksltchv 


INRTAU.: 


MOV  DX.iaSH 

PK)V  AL.DaTA  IHT 

MOV  AH.28H 

IKT  21H 

CALL  FIRST  READ 

CALL  CLS  ~ 

MOV  ox.oFPSirr  ihstal:._mrg 

NOV  AK.fi 

INT  2IH 

CALL  RESTORE  DRIVE 

CALL  CURSOR  9h 

POV  DZ. OFFSET  END_RtiRlDEMT 

IHT  2TH 


sir  vcs,  point  to  signature. 
sRotrieve  rree  INT  nixabor. 
sAnd  install . 

sRead  disk  data. 
sOlsplag  install  mpRsage. 

sRestorn  defaults. 
sTernlnate  and  stay  resident 


t Check  to  eee  If  drive  requeet  is  a substitute.  : 

: Also  If  different  frosi  current  resident  drive  data.  ; 


MOV 

PUSH 

POP 

MOV 

CKP 

JZ 

JKP 


DATA  S.. — I — . . ■ 

ESsC&JST  BYTES 
CLUST  BVTBS 
al.drTvb 

DX. OFFSET  UNKNOWN 
AL.BYTE  PTR  D1SX_BL0CX 
n HEW  DRIVE 
DISK  ^IT 


iSave  the  location  of  disk  data. 
sRetrleve  frosi  resident  database 
S cluster  size  in  bytes. 

lie  it  a substituted  drive? 
sir  yes.  exit  with  iressago, 


(_NBH_DRIVg:  CMP 


AL.KSlORIVE 

FORMAT 

ESlDRlVE.Al. 


lie  it  a new  drive  reqvwal? 
lir  no.  format  resident  data. 
iBIae.  save  new  drive. 


1 Reed  dlek  directory  data,  if  necessary.  Fnrant  it  into  a tree.  l 
t Hark  the  current  default  directory.  Clear  the  ecrenn  and  dlepiay.  i 


READ; 

FORMAT: 


CALI. 

CALL 

CALI. 

CALL 

CALL 


FIRST  READ 

format  it 

OET  CURRENT 
CLS“ 

START  DISPLAY 


t He  are  now  ready  for  bualnese.  We  will 
1 loop  here,  waiting  for  uaer  keystokes. 


JBE 


UPDATE  SCREEN 
READ  KBV 
bx.aI 
AH. I 

FUNCTION 
I.MH 


{Got 


Keystroke, 
aavr  returned  key. 
la  It  Bae  or  below? 

If  yes.  funntion. 

Is  it  right  shift  or  a 
If  yes.  funntion. 


l2F  vnlld  cnanandH. 


jve? 


JAE  FUNCTION 
CMP  AH.ICK 
JZ  FUNCTION 

CALL  SEARCH 
JMP  SHORT  GET  KEY 
MOV  01  .OFFSBT'DISI'ATCH  KEY 
MOV  AL.BH 
NOV  CX,2B 
REPHZ  SCASH 
JHZ  GET  KEV 

MOV  DI .5FFSET  DI8PATCH_TABLB*3e 
SHL  CZ.l 
SUB  DI.CZ 

CALL  DSiCDI]  lElse,  do  subroutine. 

JMP  SHORT  GET_KEY  lUpdate  ecreeni  get  next  coaxaand. 


} piatch,  get  another. 


; This  is  the  c 


: routine.  Restore  defaults  the  way  ■ 


CALL 

CALL 

CALL 

CAU. 

XOR 

CALL 

INT 


DZ. OFFSET  CURREirT_DIB 
CD 

RESTORE  DRIVE 


CURSOR  ON 
DZ.DI  “ 
SET  CURSOR 


iHoew  cursor. 
lAnd  tersiinate. 


I SUBROUTINES  i 

I ................. 

I This  subroutine  searches  for  a directory  with  a speolflo  first  letter. 


SEARCH  NAME: 


NEXT  SEARCH; 
FlHD_t>A8H: 


CALL  OBt  HAKE 

XOR  DX.CX 

MOV  DI, DIR  NAME 

MOV  B1  .OF^ET  DIRECTORIES 

CMP  BYTE  PTR  [DI].BL 

JKZ  INC  SEARCH 

INC  DX  ” 

ADD  SI .DIR  RECORD 

CMP  SI.1MD''0FFSET 

JAB  SBARCH~BBSP 

CMP  SI, CUR  RECORD 

JBE  FIirD_START 

XOR  DP , BP 

INC  BP 

CMP  BYTE  PTR  [SI4RP* I J . 1 90 

JHZ  FIND  DASH 


lOet  current  position. 
iZero  out  file  counter. 
tStore  current  position  In  DI. 
iPolnt  to  top  of  listing. 
lAre  we  currently  at  a XMtoh? 

Ilf  no.  start  frosi  top. 
ilncrSBMht  oount. 
ilnoreaent  record. 
iSnd  of  tree? 
ilf  yes.  no  natch. 
iRew  record? 
lir  no.  find  it. 

■Zero  in  directory  level  pointer. 

lie  It  the  dash? 
iir  no.  find  it. 


CMP 

JZ 

INC  SEARCH;  ADD 
INC 
CMP 
JB 

SEARfH  BKEP:  CALL 

RET 


BYTE  PTR  [SURPl.RL 
FOUND  IT 
SI.DIR  REl.'ORD 
DX 

SI  .END  OFPSLT 
NEXT  search 
BEEP 


iCot  a iMteh? 

iir  yea.  procoas. 

iBlse.  point  to  next  record. 

iRiid  of  listing? 

lir  no.  keep  searching. 

tNo  xiatches,  so  beep. 


MOV  CX.DIR  COUNT 
SUB  CX.PX  “ 

MOV  SEARCH  COUNT, CX 

MOV  cl.norRal 

MOV  BAR  ATTRIRUTK.CL 

CALI.  END'BAR 

JHP  SHOffT  KARK_IT 

CALL  UP  ARROW 

DEC  SEARCH  COUNT 

JHZ  NEXT  U7 

MOV  CL. INVERSE 

MOV  Bar  ATTRIBUTK.UL 

XOR  BP, Bp 

CALL  .SCROLL  RAN 

RET 


sRetrlevn  directory  count. 
iSublract  scArch  count. 

:And  store. 

sTurn  off  bar  for  now. 

:Flrnt  sieve  to  end. 

iMuvn  up  to  matching  fiienamr. 


iTurn  bnr  back  on  and  display. 


I This  subroutine  changes  the  directory  to  the  one  highlighted  and  exits. 


CALI.  GET  NAME 
CALL  NEW'DIR 
JMP  KXlf 


Thin  subroutine  renanrs  the  highlighted  directory.  ; 


HFMAME: 


CMP 

JB 

CALI. 

CMT 

JZ 

CALI. 

JC 


DOS  VERSION. 3 
HiMAMi:  ERROR 
GET  HAfiE 

SI  .SFFSET  DIRErroRUS 
RKNANK  HtROH 

neh_diB 

RKNAMH  HEAD 


iCnn't  rrnaiBo  dtrecioriee  before 
: DOR  3.1 

iCan't  rename  the  root  directory. 

;ChHiii|e  1(1  the  requeated  directory 
ilf  mmexlatant,  reread  data. 


MOV 

MOV 

CALL 

JC 

MOV 

CALL 

MOV 

MOV 

MOV 

IHT 

JC 

RENAME  READ:  CALL 

RENAME  END:  CALL 

RET 


DX.IBZCH 

Sl.OFFKKT  HPJiAMK  Ktri 
QUHtY 
RpaiAMK  END 
DX  .OFFSET  DOT_POT 

DX.DIR  NAME 
DI  .BBH' 

AH.SBH 

21H 

RENAME  ERROR 
REREAD* 

CLEAR  MSO 


sRnw  22.  nnltsui  44. 
iDlsplay  renaxw  steseage. 
iCet  new  nasir  from  user, 
lir  carry,  Esc  was  pressed. 
iChanye  to  parent  directory. 

iPoint  to  old  nasie. 
jRename. 

iSeep  If  II legal . 
iReread  data. 


RENAME  ERROR:  CALL  BEEP  lError  exit. 

CALL  CLRAR_M80 
RET 


This  auhroutlno  siakes  a subdirectory  under 


highlighted  dirootory. 


HKDIR: 


CALL 

CALL 


JB 

CALL 

CALL 

JMP 


OBT  NAME 
NEW  DIR 
NKDTR  READ 
DX.ieSdM 

SI, OFFSET  PATH_LEHQTH 

DISPLAY  TEXT 

OET  COUBT 

GET  TKXT 

couffT.es 

NKDIR  QUERY 


iChange  t<>  the  requested  directory 
:ir  nonexiaiant,  reread  data. 
iRow  22:  oolunn  41. 
iDlsplay  path  siesaage. 

iAnd  the  path  length. 

:And  end  of  messsgn. 

ilw  It  already  63  or  more  chars? 

Sif  yes.  refuse  to  mako  directory. 


H(D1R_QUF3)V: 


IKDIR.READ: 


DX.iTaeH 

QUERY 

HKDIR  END 

Dx.sgfl 

AH.39H 

2IK 

NKDIR  tJtROH 

rereaE 


iCet  name  from  user. 

:lf  carry.  Bee  was  pressed. 

iCroate  thn  directory. 

iheep  I f illegal ■ 
iReread  data. 


NKD!R_RHD: 


CALL  CLEAR  NSC 
RET 


SEARCH; 


CMP  BL.'a' 

JB  SEARCH_IT 

CMP  BL.'s' 

JA  SEARCH  IT 

AND  BL.8PH* 

CMP  8L,'\' 

JHZ  SEARCH  NAME 

CALL  HOME  BAR 

RET 


iCapl tai 1x0 


iSearching  for  root? 
ilf  yes.  how  b.-'r. 


KKDIR  ERROR  I 


CALL  BEEP 
CALL  CLEAR  NSC 
RET 


i This  subroutine  remavos  the  highlighted  subdirectnry.  i 


(RSASM  corainuest 
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p R b D Uijgra  Yi  f V ' 


■•-  -ijt. 


CALL 

CALt. 

CALL 


CAM. 

CALI. 

MKXT_DKLKTK;  CALI. 


RMDIH  ERHOli! 


QST  NAME 
SI  ,6lR  NAME 

HI.OPYSCT  D:nK<'rOltIKS  iCHn't  rcnovn  ruol  d i r»rtor>i. 
RYDin  ERROR 

BYTE  PTR  [S>DIR_RKr(»in*l],l«e  sCan't  remove  director 
RMDIR  ERR(W  j with  e suhdl  riHituri.i. 

NEW  cTr  iChvigo  tr  requented  dlrerloru. 

Rn)TR_READ  lir  nonexistent,  reread  data. 

COUNT  TH9t 

<*OUHtT* 

REMOVE 
IZ.17EBH 

SI  .OP>^ET  RMDIR  KIC 
rispuY  TWT  ■ 

I ISPUV  TEXT 
CURSOR  SK 
READ  KfY 
ak.iTh 
f-KDIR  RErtlRK 
M»IT»:“TBXT 
PEAD_REY 
All. lint 

HJn>IH_RET(IPK 

EIBS"  MATCh 
heletE 

NEXT  MATCH  1 HO 
tIKMOVK 
IlKUTTK 

SHORT  NEXT  mETK 

UX,0='PSET  I'OT  ImT  :Ni.v-  to  larent  directonj. 

CD 

UX.OIR_NAMK 

AH.9AH~  iHen.ive  r'^questort  dlmctorw. 

iRiT-ad  ilHta. 

;Err  i-  i-xit. 


iBlsi-.  dltiplni)  11. 
lOnt  nert  pcKponsr. 
ilf  net  ciirrlAoo  return,  exit. 

iEiHe,  find  Mil  rileK  and  delei 


;<MDIK  ERR'iH 
KFRRAC 
:i.EAR  HS(S 


I Thexr  two  subroutlr 


hide  thn  hlohl : jihln 


IIDE  UNHIDE! 


SET  NAME 

sipCnsirr  ;>iBKCTORira 
HIDE  ERROR 
DX.ll2SH 

SI.OEPSRT  HIDE  MSO 
DISPLAY  T»XT  * 

SI  .MR  Hake 
GET  TKIT 


CALI.  CD 


Nm  MR 
HIDi'  READ 
IX.3PFSET  DOT  DOT 


CX.BP 

CHMOD 

REREAD 


sir  dlrcrtory  nonexistant,  ri 
iChuige  to  parent  directory. 


d attrlbutd. 


READ  ONLY: 


CET_NAM>: 

NEW  DIK 
SET'REAU 
COUBT  TIIPM 

couktTb 

READ  EMU 
DX.1729H 

Sl.OKKSin  RNAIi  ONLY  MU 

dikplav  text  “ 

STHIP_MA5!X.lintUIB 
ADD  MA.SK.  eePRettdlR 
HEAr>  KEY 

ah.iSh 

DO  READ 

STBIP  HAf'N.lllllllBR 
AUJ  Ki^K.3 

ah.Tbh 

BKAD_RETI  RH 

00_ATTflIlt 
CLEAR  LINE 

ox.itSoh 

SI  .oPFSrr  HAVE  hki« 
DISPLAY  TEXT  “ 
SI.OKFSKT  flKAD_»eHi 
SHORT  8E:  MSG 


If  nonexiRtanl  directory,  reread. 
DiHplBH  file  count. 

I>.  dlrnntory  enptyv 
If  yen.  nolhlng  to  Mrk. 

:Rov  29;  column  41 . 
sOlMpluy  read-only  luissAgi!. 


;tr  )eA,  turn  on  read-only  hit 
;If  HOT  read-only  request,  str 
1 re«d-oniy  bit  and  add  nothin 


iDlsplay  "have  been"  aoKsa.ie 
irieplay  rest  of  mesitayn. 


READ  RICrURN:  CALL  CM>R  KI : 


CALL  DP  LAV 


CALL  REREAD 


subroutines  * 


I reset  the  archive  til 


RETT  RKYKTt 


GET  NAME 
HEW'DIR 
siit'head 

COUJIT  THEM 

COUHTT# 

SET  END 

dx.Ttsbh 

SI.OFESET  ARailVE  »« 

DISPUY  TEXT 

STRIP  MA.'UC.IlinillR 

ADD  MASK,  yeieeeedH 

rraE  key 

ah.iPh 

DO  ARCHIVE 

STRIP  HA.sx.neiiiiiif 

ADD  MASK.0 

AH.T3H 

BRAr_RI!T1IRN 

DO  ATTRlfi 
clEar  link 
dx.itSbh 

SI .OEESET  HAVERKKH 
DtSPI.AV  TEXT 


;ir  nnnnxiMtant  direi: 
IDlsplay  rile  count. 
:l8  directory  omptyT 
;ir  yes,  nothing  to  s 
;Row  23;  column  41. 
iDlsplau  archive  mesK 


n archive  bit. 


ttr  yos.  turn 
iir  NOT  arohiv 
: archive  bit 
:ls  It  "H’T 


:Change  (he  attribute. 
sClear  keystroke  prosqt  line. 

IROW  23  s COtimwi  41. 


oi.e 


DISPUY  MSG: 


ADD  H. 

DIST'UY  P 
SI  ,4 
OI!T_TKXT 
DEUV 


I This  eutroutlne  displays  i 


« count  anj 
; hl^llghted  subdirectory. 


PILE  SUM: 


NEW  DIR 
rkrRaD 
COUNT  THEM 
OKUY“ 


sChange  tu  requested  dirp--tory. 
sif  nenexlstant.  reread  data. 
lOflt  rito  count  and  dlsplaceneni 
sDisplay  count  until  keyatrokt-. 


t This  subroutine  rereads  the  directory  ( 


CALL 

CALI. 

CAM. 

CAI4. 

CALL 


PACE  END.2in6P«32.'t 
DIR  COUHT, 1 
CLEAR  MSG 
DX.tSiDH 

81. OFFSET  LOADING 
DISPUY  TKXT 

rrad_daTa 

FORMAT  IT 

staht_Bispuy 

CLEAR  MSG 
BP. BP” 

SCROLL 
51 .PACE  KND 

si.iee  ” 
ai .LINE 
HEHKAD  KND 
MOVE  Bar 


iRcsot  default  values. 

iClear  the  last  siossaue. 
show  22,  roliann  4U. 
iDlsplay  loadlnri  mestayo. 

I Head  tbo  .uw. 
iiYinat  riii't  nrs  '.rofi. 
iDlsplay  menu. 


I This  subrout i 


OETHaMK 
NEW  DIR 
nx.taPBH 


PUSH 

PUSH 

CAM. 


iRave  Kl.-ick  seqiiirnt  and  ihi 


WORD  PTR  COM  LIKE  PTR  • 
AX.Iie:[2CH]  ■ 
ENVIRWNENT.AX 
DS.AX 


DI, OFFSET  COWPEC 

mrau 

FIND  COKtPEC 
DX.ST 

BX.OLTSET  KHVIHflNMhMT 

AX.4B9tH 

21H 


ihntrinve  envirnnnnnt  ReyDO'i 
:And  put  i’n  parwster  block. 
:And  data  segment. 

sEcro  rut  pointer. 

iPoInt  to  environment  offset. 

:Hflxt  effset. 

iFInd  "Cosispne*". 


What  follot 
Point  to  pi 
Rxecuin. 


iRestorr  stark  arfpM'nt  and  pointer 
iHrsto-c  Kcymml  rc,|istrra. 

;R>.Rt.,ri'  Disk  rransfer  Address. 
iHcstorc  diiiil  memory  soymenta. 

(RNASM  amlinuesi 
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Create  dBASE  Reports  in  Half  the  TinWy 
Without  Progranuning,  or  Your  Money  Back! 


“The  [time]  savings  we  gained  with  R&R  were  remarkable." 

Info  World,  5/2.^117 

“The  consummate  dBA.SK  report  writer.” 

PC  World,  3/H7 

"...  a powerful  tool  that's  executed  beautifully.  . . .” 

PC  .Magazine,  I/I3/H7 

“C  onstructing  a report  layout  with  R&R  is  easy  and  quick.  . . ." 

Business  Software,  2/S7 

“.  . . run,  don't  walk,  to  the  nearest  phone  and  place  your  order.  . . 

PC  Week,  n/ll/S6 

SIMPLE 

REPORTS 


CUSTOMER. DBF 


ACCTREC 


EMPLOYEE. 


COMPLEX 

REPORTS 


LEHERS 


A proven  timesaver. 

R&R  users  say  they  can  create 
reports  in  half  the  time  or  less,  com- 
pared with  programming  in  dBASE. 

So  can  you. 

More  flexibility  than  youTI  ever  need. 

Relate  and  report  from  up  to  10  files 
at  once  using  one-to-one  and  one-to 
many  relations.  Place  free-form  text 
and  helds  anywhere.  Calculate  new 
fields  using  more  than  70  functions. 

Eight  sort  levels.  Eight  levels  of  record 
grouping.  Page  and  group  headers  and 
footers.  Totals,  subtotals.  Memo  field 
support  Including  query.  Use  bold. 
underline,  italics,  combinations,  and 
dMemnt  fonts.  Hundreds  of  other 
features. 

The  ease  of  use  for  fast  results. 

Lotustr-like  commands.  Plain  English 
query.  Automatic  trim.  Standard  field 
formats  such  as  currency,  commas, 
and  word-wrap. 


But  what  you  really  want  Is  results. 
Fast.  And  R&R  quickly  delivers  reports 
like  those  shown  here.  Complex 
reports  such  as  multi-page  Invoices. 
Simple  reports  such  as  employee  list- 
ings. (Actually  the  "simple  report" 
shown  here  is  not  so  simple  without 
R&R.)  Even  form  letters  are  just  reports 
created  with  R&R's  relational  merge 
feature. 

Relate  and  Report,  then  rest  and  relax 
—with  R&R. 

Only  $149!* 

Satisfaction  guaranteed. 

Try  R&R.  If  you  aren’t  satisfied  for 
any  reason,  return  it  within  30  days 
for  a full  refund  (If  purchased  directly 
from  Concentric  or  a Concentric 
Authorized  Reseller). 


For  the  name  of  your  nearest  dealer, 
or  to  order,  call: 

800-325-9035 

In  Mass.,  call  617-366-1122. 

Major  credit  cards,  checks.  COD. 
and  POs  (from  major  corporations 
and  Institutions)  accepted.  Add  $3 
shipping,  $2  if  COD,  5%  tax  In  Mass. 

R&R  works  with  dBASE  lll«. 

Ill  PLUS*,  Quicksilver™,  and  other 
dBASE-flle-compatIble  products. 
Clipper™  and  FoxBASE+™  Module 
$49.95*  additional.  Runtime  Included 
with  unlimited  use  license. 

Another  timesaving  tool  from  the 
authors  of  1-2-3»  Report  Writer™. 

Concentric  Data  Systems.  Inc. 

18  Lyman  Street,  PO  Box  4063 
Westboro,  MA  01581-4063 


Tfadenurks  dBASE.  dBASE  IM.  dBASE  III  PLUS  by  Ashton-Tate  Lolus.  1*2*3  Report  Wnter  by  Lotua  Oevelopmenl 
Corporation  Outckstiver  by  WordTecti  Syalems.  Inc.  PoxBASE-*  by  Fox  Software.  Clipper  by  ftantuckel  Corporation 
R&R  Relational  Report  Writer  by  Cortcentnc  Data  Systems.  Inc. 


'On  5.25”  diskettes.  With  S.2S"  AND  3.5  " 
diskettes,  $165  for  R&R  and  $55  for  Module. 
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This  is 

IBM,  NCR,  HP 
Compaq  and 
Apple  chose 
SMdata 
cartridge  tape 
backup 


The  preceding  page  illustrates  why  the  leading  PC 
makers  needed  a reliable  backup  system  for  their 
computers. 

And  this  page  illustrates  why  they  chose  3M  data 
cartridge  tape  technology  to  be  that  backup  system. 

For  16  years,  3M  has  been  delivering  precise,  error-free 
backup  to  cover  yourself  when  data  freezes  up,  disappears, 
or  suddenly  looks  like  a spilled  bowl  of  alphabet  soup. 

And  for  16  years,  through  every  technological  break- 
through, we’ve  proven  to  be  the  best  way  to  back  up  data. 

® CIRCLE  273  ON  READER  SERVICE  CARD 


Still  not  convinced  you  need  it? 

Then  turn  back  to  the  first  page  and 
imagine  it  was  vour  annual  report. 

Call  (800)  423-3280  fora 
list  of  data  cartridge  drive 
manufacturers. 


PRODUCTIVITY 


I ■ UTILITIES 


PC  MAGAZINE  ■ S E PTE  M B E R 2 9.  I 98  7 
366 


Choosing  the  wrong 
database  for  3^our 
LAN  will  make  3rou 
the  center  of  attention. 


If  you  have  a network  of 
PCs,  you  need  a multi- 
user database  system 
that  can  handle  the  pressure. 

When  your  system  slows 
down — or  locks  out  some 
users— you’re  going  to  hear 
about  it.  Business  profes- 
sionals aren't  ready  for 
screen  messages  that  say 
"RECORD  UNAVAILABLE" 

Never  a Lockout 

Fortunately,  we’ve 
solved  this  problem.  With 
PC/FOCUS-MultiUser?  It  re- 
solves contention  without 
ever  locking  up  a record.  You 


can  give  as  many  as  16  peo- 
ple concurrent  access  to 
each  database,  and  they’ll 
get  fast  response,  even  at 
peak  moments. 

But  best  of  all.  they’ll 
have  FOCUS— the  only 
fourth-generation  lemguage/ 
database  management  sys- 
tem available  for  local  area 
networks. 

PC/FOCUS-MulUUser 
offers  a complete  set  of  devel- 
opers’ tools  including  the 
most  powerful  report  writer 
in  the  industry,  plus  finan- 
cial. statistical  and  graphics 
capabilities. 


There’s  also  a polnt-and- 
plck  windowed  Interface  for 
first-time  users.  They’ll  get 
the  full  power  of  FOCUS 
without  learning  the  FOCUS 
language. 

And  if  you  have  dBASE  III 
on  the  network,  every  user 
can  apply  the  powerful  data 
analysis  tools  of  PC/FOCUS’ 
directly  ageiinst  that  database. 

Reaching  into  the  Host 

If  there’s  a link  to  an  IBM 
host,  your  users  can  access 
any  database  In  that  system, 
too.  FOCUS  on  the  host  can 
read  every  important  data- 
base on  an  IBM  mainframe. 
And  it  can  pass  data  through 
to  auiy  PC  on  the  network. 

We  give  PC/FOCUS- 
MultiUser  the  same  sup- 
port as  its  mainframe  coun- 
terpart-local help  lines  in  13 
regional  offlcea  a central 


It’s  PC/FOCUS 


And  it  runs  on  a network; 

Never  a record  lockout. 

Supports  up  to  16  concurrent  users. 
Works  with  every  important  LAN. 

Runs  single-user  PC/FOCUS 
applications. 

Password  protection  at  the  level  of  file. 

record,  field,  or  value  within  field. 
Encryption  at  application,  file  or  field 
levels, 

hotline,  and  a national  net- 
work of  technical  support 
and  training  centers. 

Before  you  step  into  the 
spotlight,  learn  more  about 
PC/FOCUS-MultlUser.  Call 
1-212-736-4433.  Ext.  3700. 
Or  write  Information 
Builders,  Inc.,  Dept.  L8, 

1250  Broadway,  New  York, 
NY  10001.  We’ll  send  you 
some  helpful  pointers. 

PC/POCUS  and  PCVFOCUS-MuHIUscr  arc  rcgls- 
tercd  iradrmarks  of  Information  Builders.  Inc. 
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PC/FOCUS 

Information  Builders,  Inc. 


{PRODUCTIVITY 
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Database  Record  Layout 

Tliit  ts  ttw  resident  directory  tree  detebeee  record  leyout,  showing  field  sizes  (top)  snd 
contents  (bottom). 


1 

2 

2 

tl 
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Tree 

Entry 

Parent  Entry 

Directory 

Starting 

Hidden 

Level 

Number 

Number 

Name 

Cluster 

Attribute 

Matching  up  the  appropriate  pointer  in 
the  FAT  with  the  starting  cluster  number 
found  in  the  directory  is  simple  for  16-bit 
I FATs.  Since  it  takes  two  bytes,  or  one 
word  for  each  cluster,  you  just  double  the 
cluster  number  and  use  it  as  a pointer  offset 
into  the  FAT.  Twelve-bit  FATs,  however, 
use  only  I'/r  bytes  for  each  pointer,  so 
some  shifting  and  masking  is  necessary  to 
isolate  the  pointer.  It's  a little  tricky  for 
mere  humans  to  interpret  a 12-bit  FAT, 
though  the  programming  is  surprisingly 
simple  (see  the  label  CK_FAT:  in  the  as- 
sembly listing).  Computers  make  comput- 
ing look  easy. 

The  matching  FAT  entry  for  the  cluster 
number  will  either  have  a zero  (indicating 
that  the  cluster  is  free),  the  number  of  the 
next  cluster  in  the  chain,  or  a FF8h-FFFh 
(for  1 2-bit  FAT)  or  FFF8h-FFFFh  (for  16- 
bit  FATs).  These  latter  values  indicate  the 
last  cluster  in  the  chain. 

BUILDING  THE  DATABASE  Now 

let’s  explore  how  RN  manages  all  this  sec- 
tor reading  and  data  storage.  RN  begins  by 
allocating  a second  64K  segment  for  work- 
space. (This  is  the  reason  the  program  re- 
quires 128K  of  free  memory  in  which  to 


run.)  The  directory  sectors  are  read  into 
this  workspace  through  DOS  INT  25h 
(Absolute  Disk  Read).  INT  25h  and  26h, 
unlike  all  other  interrupts,  return  with  the 
flags  still  on  the  stack.  If  you  use  this  call, 
be  sure  to  POP  the  flags  to  prevent  uncon- 
trolled stack  growth.  The  call  is  made  with 
the  sector  number  in  DX  and  the  number  of 
sectors  to  read  in  CX. 

RN  then  rummages  through  the  records 
of  the  root  directory  looking  for  subdirec- 
tory entries  (attribute  lOh).  If  a subdirec- 
tory is  found,  a database  record  is  con- 
structed with  the  pertinent  information  in 
the  code  segment.  As  illustrated  in  the  dia- 
gram “Database  Record  Layout,"  this  re- 
cord stores  the  directory's  level  in  the  tree 
(starting  with  zero  for  the  root),  the  count 
of  the  entry  (incrementing  from  zero),  the 


parent’s  entry  number  (nonapplicable  for 
the  root),  the  name  of  the  directory,  the 
starting  cluster  number,  and  a word  con- 
taining a byte  that’s  zero  if  the  directory  is 
normal  or  “H”  if  it  has  a hidden  attribute. 
The  reason  the  attribute  field  is  a reserved 
word  for  a byte  of  data  is  simply  to  even  up 
the  record  to  20  bytes.  Moving  and  sotting 
records  is  faster  and  easier  if  you  ate  deal- 
ing with  words.  This  20-byte  record  will 
contain  all  the  information  necessary  for 
RN  to  find  subdirectories  and  keep  track  of 
their  parenthood. 

Once  the  root  subdirectories  are  secure-  i 
ly  stashed  away.  RN  is  almost  ready  to 
read  the  clusters  of  the  first  level  subdirec- 
tories in  quest  of  sub-subdirectories.  Be- 
fore doing  so,  however,  RN  needs  to  make 
a copy  of  the  FAT  so  it  can  find  its  way  I 
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DOWNLOADING  RN 


The  pmgranis  published  in  PC 
Mufiaziiw  can  be  downloaded 
by  modem  from  (he  PC  Magazine 
Interactive  Reader  Service.  There 
is  no  charge  for  this  service,  but 
u.sers  are  cautioned  that  the.se  pnv 
grams  are  copyright  material  and 
are  made  availahle  only  for  indi- 
vidual. noncommercial  use.  You 
may  make  copies  for  others  (in- 
cluding placement  on  noncom- 
mercial electronic  bulletin 
boards),  as  long  as  no  charge  is  in- 
volved. However,  making  copies 
for  any  commercial  purpose  is 
strictly  prohibited. 

The  mixlcm  number  for  PC- 
IRS  is  (212)  696-0360.  Set  your 
modem  and  communications  soft- 
ware to  use  I2(X)  (or  300)  bps.  8 
data  bits.  I stop  bit.  no  parity. 
Files  with  a .COM.  .EXE.  or 
.ARC  extension  require  that  you 
also  use  the  Xmodem  error-check- 
ing proltx;ol;  files  with  ASM  or 
.BAS  extensions  can  be  down- 
loaded using  either  regular  ASCII 
or  Xmodem. 

If  you  use  the  Xmodem  proto 
col.  you  can  download  RN.COM 
directly,  saving  typing  or  down- 
loading either  the  .BAS  or  the 
.ASM  version.  RN.BAS.  whether 
entered  from  the  magazine  at  your 
keyboard  or  downloaded  from  PC- 
IRS.  will  automatically  create 
RN.COM  when  run  once  in  BA- 
SIC. RN.ASM.  also  listed  both 
here  and  on  PC-IRS.  allows  you  to 
modify  the  program  but  also  re- 
quires you  to  u.sc  a macro  as.scm- 
bler  (IBM  or  Microsoft.  Versitrn  2 
or  later)  and  the  following  com- 
mands: 

MASM  RN; 

LINK  RN; 

EXE2BIN  RN  RN.COM 

Photocopy  this  page.  Trim  and 
hole-punch  the  copy  and  add  it  to 
your  DOS  manual. 
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RN 

Command 


Michael  J.  Mefibrd 


1987/No.  16  (Utilities) 


Purpose: 


Format: 

Remarks: 


Simplifies  creating,  removing,  renaming,  hiding,  unhiding,  and 
changing  to  directories.  Also  sets/resets  the  read-only  and  archive 
bits  of  all  files  within  a directory,  and  reports  filecount  and  space 
allocated.  Allows  immediate  call-up  of  DR.COM  (Vol.  6 No.  I4)  for 
handling  individual  files. 

RN  [d,-][/l] 

RN  can  be  entered  either  as  an  immediate  command  at  the  [X)S 
prompt,  or  it  can  be  installed  on  a hard  disk  (using  the  /I  option) 
with  a memory-resident  database  of  directory  information  that  speeds 
up  its  subsequent  operations.  If  no  drive  (</.*)  is  specified,  the  current 
drive  is  assumed. 

If  installed,  RN  should  be  loaded  before  SideKick  and  any  other 
uninstallable  memory-resident  programs.  (RN  cannot  be  deinstalled 
without  rebooting.) The  program  requires  I28K  RAM  operating 
room;  the  database,  if  used,  occupies  approximately  14K.  RN  cannot 
be  installed  up  from  within  an  application  with  a “hot  key”;  it  can  be 
accessed  only  from  the  DOS  prompt.  Pressing  Esc  terminates  RN's 
operations. 

When  issued,  RN.COM  brings  up  an  alphabetized  directory  tree 
with  the  current  listing  highlighted  and  a menu  listing  the  function 
keys  used  for  its  various  directory  services.  The  directory  highlight 
bar  is  moved  one  entry  at  a time  by  the  Up  Arrow  and  Down  Arrow 
keys,  and  in  larger  increments  by  the  Ctrl-PgUp  and  Ctrl-PgDn, 
PgUp  and  PgDn,  and  Home  and  End  keys.  The  highlight  bar  should 
be  placed  on  the  directory  to  be  affected  by  the  subsequent  function 
key. 

When  renaming  (F2)  and  creating  (F3)  directories,  do  not  enter  the 
backslash  (\)  character  but  include  it  in  figuring  the  maximum 
path  length  (63  characters).  RmDir  (F4),  if  you  confirm  at  its  warn- 
ing prompt,  deletes  all  files  within  the  directory  (unless  they  are 
marked  read-only)  before  removing  it.  Hide/Unhide  (F5)  affects  the 
directory  name  only,  not  the  individual  files.  F6  and  F7  (mark/ 
unmark  as  read-only  and  set/reset  the  archive  bit)  toggle  these  bits  on 
all  files  within  the  directory.  F8  updates  the  directory  database  if 
changes  are  made  outside  RN,  and  F9  gives  a file  count  together 
with  the  space  allocated  to  a directory's  files.  FIO  calls  DR.COM. 


Note: 


F2  (Rename  Directory)  require  DOS  ^.x. 


L. 
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CzOmmaiids 


NETWORK 


TM 


PC  NETWORK  and  THE 

IBM  PC 


1 

1 

I It  . 

1 

1 

1 

L 

. Tn  “THE"  PC+  is 
t 1 !_!  well  built  and  has 
• j enough  company 
a ! J support  behind  it 
to  make  it  a very 
attractive  alternative 
to  higher  priced 
competition." 


BRING  YOU 
, XT  and  AT 

PC  W#RLD 

'THE's  bottom  line?  The  PC+  is 
a highly  compatible  clone 
worthy  of  consideration. . . " 


THE  ' TURBO  PC/10^ 
256K  BASE  SYSTEM 


MEMORY:  256K  Upgradeable  to 
640K  w/1  360K  Drive 

SPEED:  4.77  Mhz  - 10  Mhz  Switchable 
on  the  Keyboard 

KEYBOARD:  84  Key  ‘AT’  Style 
Keyboard 

$35200* 


THE ''PC/10 ^ 
STARTER  SYSTEM 


THE”  PC10  + 

256K  System  W/360K  Drive.  Par 
Port  & Mono  Graphics  Card 

MONITOR 

High  Res,  Amber  TTL 

PRINTER 

Name  Brands  w/Graphics/ 

NLQ  Modes 


FREE 

SOFTWARE 

MS-DOS 
GW  BASIC 
Word  Processor 
Spreadsheet 
Data  Base 


$ 


828' 


00* 

A $2,000  VALUE! 


THE" : Everything  You’ll  Ever 
Need  In  Disk  Storage  Systems 
I At  Prices  You  Can  Afford! 


MASS  STORAGE 


1.2MB  1/2  HI.  Dr.  for  AT  $110.00* 

1/2  Height  Add-On  Floppy  Drive  75.00* 
20MB  1/2  Height  Hard  Disk  315.00* 

20MB  Hard  Disk  Card  365.00* 

20MB  Hard  Disk/20MB  Tape  699.00* 

Back-Up  Combo 

30MP  Capacity  1/2  HI.  369.00* 

w/RLL  Control 

30MB  RLL  Hard  Disk  Card  425.00* 

42MB  1/2  HI.  Internal  Hd.  410.00* 

60MB  Streaming  Tape  Back-Up  AT  595.00* 
71  MB  Full  Ht.  Internal  Hd.  AT'  799.00* 

80MB  Full  Ht  Internal  Hd.  AT  869.00* 


THE ' ' Lowest  Prices  On  Video 
& Enhancement  Boards! 


VIDEO  BOARDS 


ATI  EGA  Wonder  $237.00* 

Hercules  Graphic  Card  Plus  175.00* 

Hercules  Graphics  C .ird  162.00* 

SuperEGAE;  ianced  Graphics  Card  145.00* 

Color  Card  w/Parallel  Port  60.00* 

(100%  IBM  Compatible) 

THE"'  H720  Mono  ( raphics  w/Par  Port  69.00* 
(100%  Hercules  Ccmpatible) 

7 Vega  Delu?9  i640x480)  330.00* 

MULTIFUNCTION  BOARDS 

AST  Advantage  Prem  ium  W/512K-2MB  $399.00* 

AST  Six  Pak  Plus  w S4K-384K  1 39.00* 

THE"*  Multi  I/O  Ptti.  Clone  60.00* 

"■  Multi  384  w/OK/Ports  67.00* 

2MB  RAMC;- . *1  w/OK  99.00* 

THE'^Multi  I/O  AT  C.:«  d/Ser/Par/Game  69.00* 

Intel  Above  Board  w54K- 1.5MB  235.00* 


NETWORK 


THE  ABSOLUTE  BEST  VALUES  IN 
COMPATIBLE  SYSTEMS 


“based  on 

the  1986 

Computer 

Shopper 

Reader 

Poll..." 


Computer  Dealer 


Magazine 
“...the  unit  has  become  the 
preferred  computer  in  our  office, 
which  has  several  name  brands 
as  possible  alternatives..." 


THE  " 386/16 
PLUS  SYSTEM 

1 MB  RAM.  101  Key  'AT*  Style  Keyboard.  8 Slots. 
1 32  Bit  Slot  16MHZ  Speed,  200  Watt  Power 
Supply.  & Room  for  Any  Combination  of  5 
1/2  Ht.  or  2 Full  Ht.  & 1 1/2  hit.  Devices. 


*1,595 


00^ 


DISK  STORAGE  PACKAGES 

386/16  PLUS  5^  -tcqoo* 
w/1. 2MB  Floppy  Ijf  DO 

386/16  PLUS 

w/1. 2MB  Floppy  OCAOO* 

J Disk  ^,^DU 


40MB  Hard  Disk 


1 THE^  ' 1200/2400  COMM  MODEMS 


Self-Testing  Modems  w/Auto  Answer.  Auto  Dial, 
Re-Dial.  Built-In  Speaker  w^olume  Control  & 
Complete  Hayes  Compatibility 

INTERNAL  THE MODEMS 

1200  BAUD  INTERNAL  *88“‘ 

2400  BAUD  INTERNAL  *179“' 


EXTERNAL THK"  MODEMS 

1200  COMM  EXTERNAL 
2400  COMM  EXTERNAL 


$10900- 

$220“' 


fi£fiZIEiES=  • 


THE”'  286/12 
51 2K  BASE  SYSTEM 

MEMORY:  512K  RAM,  Expandable  to 
1 MB  on  the  Motherboard 

SPEED:  6,  10,  &12  Mhz  Switchable 
KEYBOARD:  101  Key  ‘AT’  Style 


$ 


690 


DISK  STORAGE  PACKAGES 


00 


286/12  + BASE  SYSTEM  W/1.2MB  Floppy  *915“' 

286/12+  BASE  SYSTEM  W/1.2MB  Floppy,  40MB  HD  *1,395“' 
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CALL  TOLL  FREE 

(800)  621 -SAVE 

(Orders-Membership  and  Advice) 

In  Illinois  Call  (312)  2804)002  ACX7 
Your  Membership  Validation  Number 
You  can  validate  your  membership  number  and,  if 
you  with,  place  your  first  money-saving  order  by 
phor>e  using  your  VISA.  MASTERCARD  or 
AMERICAN  EXPRESS.  No  cards  are  billed  before 
the  products  are  shipped. 

PERSONAL  COMPUTER  NETWORK 
320  West  Ohio 
Chicago.  Illinois  60610 

FOR  CUSTOMER  SERVICE  & ORDER  STATUS 
CALL  Monday-Friday;  (312)  280-1567 

'AlIPncvflnr'MsAdArpimMiUts.vIn  MvnperkP.nrB  OvMWXalvbiki 
PncM  P)u$  S'Hiptfiq  Al  Piir«%  Hplk-'t  A 3*  C.tV'  Ort^txinl  Al 
SutaK  1 1b  Av.$4«bMv  PiK.m  SuBteu  ^ Cfvwige  W.itixui 


PC  NETWORK  MEMBERSHIP  APPLICATION 

YES!  Please  enroll  me  as  a member  in  the  PC  NETWORK  * and  send  my  catalog  featunng  thousands  o(  computer 
products,  all  at  just  S%  above  DEALER  WHOLESALE  PRICES.  I will  also  receive  THE  PRINTOUT,  a special  quarterly  update 
on  merchartdise  at  prices  BELOW  even  those  in  my  wholesale  catalog  and  all  the  other  exclusive,  money-saving  services 
available  to  Men^MfS.  I am  under  no  obligation  to  buy  anything  My  complete  satisiaction  « guaranteed 


■ Beale 


I ; 1 ^se  oo 

2 Years  $1S  00  (Save  Si  00) 
i ) 14  Day  Game  Rentals  SlO.OO  Additional  Par  Year 
( ! 14  Day  Business  Rentals  S25  00  Additional  Per  l^ar 

i ] I Was  Referred  to  the  NETWORK  by_ 


Speclel  VIP  Membership 
M 1 Y»ar  SIS  00 
1 i 2 Vbers  S2S  00  (Save  SS.OO) 

I ] 30  Day  Rentals  o*  Either  Business  or  Game 
Software  S30  00  Additional  Per  Ymt 


Please  Forward  His  Member-Oat-A-Membar  Bonus 


, Member 


□ Bill  My  Credil  Card:  I^VISA  i iMasterCaid  I American  Express 

□□□□□□□□□□□□□□□□ 


:IBMPC 
JBMXT 
IBM  AT 
Apple  II 
[Macintosh 
THE  • 


G Check  or  Money  Order  Enclosed  (or  $ . 

Name 

Address 

Citv 


.Exp.  Oai 


_ Apt.  No^ 
_?tp 


Telephone:  ( 
Signature 


(Signature  required  to  validate  nnembership)  Copynghl<  1967.  PC  NETWORK.  INC. 
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! BUY  HARDWARE  & SOFTWARE  AT  WHOLESALE  + 8% 
AND  GET  14-30  DAY  SOFTWARE  RENTALS* 


WORD  PROCESSORS 

BORLAND  SPRINT;  THE  WORD  PROCESSOR  103.50* 
BRODERBUNO  FORCOMMENT-SINGLE  AUTHOR  103.25* 


MICROPRO  WORDSTAR  2000  PLUS  199.00* 

MICROSOFT  WORD  3.11  PS/2  FORMAT  180.50* 

MULTIMATE  MULTIMATE  ADVANTAGE  II  245.00* 

MULTIMATE  MULTIMATE  PROFESSIONAL  199.00* 

SOFTWARE  PUB  PFS  PROFESSIONAL  WRITE  105.50* 

SYMANTEC  0 & A WRITE  105.50* 

WORDPERFECT  CORP  WORDPERFECT  4.2  185.00* 

DATABASES 

ANSA  PARADOX  2.0  384.00* 

ASHTON-TATE  D BASE  III  PLUS  385.00* 

ASHTON-TATE  RAPID  FILE  PS/2  FORMAT  227.25* 

BORLAND  INTERNATIONAL  REFLEX  80.00* 

SOFTWARE  PUB.  PFS  PROFESSIONAL  FILE  127.00* 

SYMANTEC  Q & A VERSION  2.0  195.00* 

WORDTECH  SYS.  DBXL  DBASE  3 CLONE  60.00* 

SPREADSHEETS 

DAYBREAK  TECHNOLOGIES  SILK  VERS.  3.0  140.25* 

JAVELIN  JAVELIN  PLUS  146.50* 

LOTUS  DEVEL.  LOTUS  1-2-3  PS/2  FORMAT  295.00* 

MOSAIC  THE  TWIN  2 71.50* 

PAPERBACK  SOFTWARE  VP  PLANNER  48.00* 

WORDPERFECT  CORP  MATHPLAN  3.0  167.50* 

PUBLISHING 

BROOERBUND  SOFTWARE  THE  PRINT  SHOP  31.75* 

HARVARD  HARVARD  PROFESSIONAL  PUBL  392.50* 

SOFTWARE  PUB.  PFS  FIRST  PUBLISHER  51.50* 

SPRINGBOARD  NEWSROOM  PRO  64.50* 

SPRINGBOARD  CERTIFICATE  MAKER  30.75* 

UNISON  NEWSMASTER  47.25* 

XEROX  VENTURA  DESKTOP  PUBLISHING  475.00* 

GRAPHICS 

DECISION  RESOURCES  CHART-MASTER  187.00* 

DECISION  RESOURCES  DIAGRAM  MASTER  172.50* 

DECISION  RESOURCES  MAP  MASTER  197.50* 

DECISION  RESOURCES  SIGN-MASTER  122.50* 

HARVARD  PRESENTATION  GRAPHICS  209.00* 

LOTUS  DEV  FREELANCE  PLUS  PS/2  FORMAT  320.50* 

LANGUAGES 

BORLAND  TURBO  -C*  54.00* 

BORLAND  TURBO  BASIC  1.0  54.00* 

BORLAND  TURBO  PASCAL  W/ 8087  54.00* 

MICROSOFT  BASIC  COMPILER  5.3  219.30* 

MICROSOFT  MICROSOFT  -C*  COMPILER  5 0 244.80* 

MICROSOFT  QUICK  BASIC  VER.  3.0  55.08* 

MICROSOFT  FORTRAN  COMPILER  4 0 250.00* 

PROJECT  MANAGEMENT 

BREAKTHROUGH  TIMELINE  VERSION  2.0  225.00* 

COMPUTER  ASSOC.  SUPER  PROJECT  PLUS  255.00* 

HARVARD  TOTAL  PROJECT  MANAGER  II  345.50* 

FINANCIAL 

CHIPSOFT  TURBO  TAX  42.00* 

DOW  JONES  MARKET  MANAGER  PLUS  159.00* 

ELECTRONIC  ARTS  FINANCIAL  COOKBOOK  32.9r 

INTUIT  QUICKEN  26.00* 

MECA  MANAGING  YOUR  MONEY  VERS.  3 0 115.00* 

TRONIX  DOLLARS  & SENSE  W/FORCAST  95.00* 

ACCOUNTING 

DAC  EASY  ACCOUNTING  VERS.  2.0  38.00* 

DAC  PAYROLL  VERS.  2.0  27.00* 

MIGENT  IN-HOUSE  ACCOUNTANT  VERS.  2.0  53.75* 

OPEN  SYSTEMS  HARMONY  SYSTEM  1.200.00* 

PEACHTREE  BACK  TO  BASICS  ACCT  SYS  107.25* 

PEACHTREE  COMPLETE  BUSINESSACCT.  SYS.  145.00* 

O.W.  PAGE  ASSOC  NEWVIEWS  405.00* 

INTEGRATED 

ASTHON-TATE  FRAMEWORK  II  385.00* 

INNOVATIVE  SMART  SOFTWARE  SYSTEM  426.25* 

LOTUS  DEVELOPMENT  SYMPHONY  417.00* 

MIGENNT  ENRICH  106.75* 

MIGENT  ABILITY  PLUS  137.25* 

SOFTWARE  GROUP  ENABLE  2.0  335.00* 

SOFTWARE  PRODUCTS  INTL  OPEN  ACCESS  II  267.00* 

SOFTWARE  PUB.  FIRST  CHOICE  79.00* 


OPERATING  SYSTEMS 


EXECUTIVE  SYSTEMS  XTREE  27.50* 

IBM  PC  DOS  VERS  3.30  94.00* 

MICROSOFT  WINDOWS  55.08* 

SOFTWARE  LINK  MULTILINK  ADVANCED  399.64* 

SOFTWARE  LINK  PC-MOS  386  1 USER  129.00* 

organizers 

BORLAND  SIDEKICK  PS/2  FORMAT  45.00* 

LOTUS  DEV.  METRO  53.25* 

PERSOFT  REFEREE  37.90* 

WORDPERFECT  CORP  WORDPERFECT  LIB.  52.00* 

COMMUNICATIONS 

COMPUSERVE  PROFESSIONAL  CONNECTION  V.2  31.90* 
HAYES  MICROCOMPUTER  SMARTCOM  III  149.95* 

MICROSTUF  CROSSTALK  MARK  4 117.00* 

MICROSTUF  REMOTE  VER.  1.3  97.00* 

VM  PERSONAL  COMPUTING  RELAY  GOLD  132.50* 

EDUCATIONAL 

BRODERBUNO  TYPE!  26.50* 

DAVIDSON  & ASSOC-  MATHBLASTER  26.00* 

DAVIDSON  6 ASSOC.  SPEED  READER  11  33.00’ 

DAVIDSON  6 ASSOC.  WORD  ATTACKt  26.00* 

MICROSOFT  LEARNING  DOS  27.00* 

SIMON  & SCHUSTER  TYPING  TUTOR  IV  26.50* 

UTILITIES 

CENTRAL  POINT  COPY  II  OPTION  BOARD  70.00* 

FIFTH  GENERATION  FAST  BACK  V.51  82.00* 

NORTON  UTILITIES  ADVANCED  EDITION  70.75* 

PAUL  MACE  SOFTWARE  MACE  UTILITIIES  V.4  47.90* 

SOFTLOGIC  SOLUTIONS  DISK  OPTIMIZER  28.00* 

GAMES 

ELECTRONIC  ARTS  CHESSMASTER  2000  26.9r 

MICROPROSE  F-IS  STRIKE  EAGLE  18.50* 

MICROPROSE  GUNSHIP  26.50* 

MICROSOFT  FLIGHT  SIMULATOR  V.2.13  27.54* 

MINDSCAPE  BALANCE  OF  POWER  27.00* 

SPECTRUM  HOLOBYTE  GATO  8.00* 

SUB  LOGIC  JET  27.50* 


BASED  SYSTEMS 

IBM  PS/2  30-02  640K  2 DRIVES  VIDEO  ADAP  1.175.00* 

8088/86  BASE 

TH  E.  PC10  CLONE  W/20MB  HD/1  360K  DR.  636.00* 

TH  E.  PCIO  CLONE  W/640K/2  360K  DR  554.00* 

80286  "AT"  SYSTEMS 

COMPAQ  DESKPRO  286  W/640K/40MB  HD  2.695.00* 

TH  E.  286/12  AT  CLONE  W/1.2MB  FLOPPY  915.00* 

T.H.E.  286/12  AT  CLONE  W/1.2MB  FLOPPY/  1.395.00* 
42MB  HARD  DRIVE 

TH  E.  286/12  AT  CLONE  W/512ICNO  DISKS  690.00* 

VIDEO  BOARDS 

ATI  EGA  WONDER  237.00* 

ATI  GRAPHICS  SOLUTION  132.00* 

HERCULES  GRAPHIC  CARD  PLUS  175.00* 

HERCULES  SHORT  SLOT  COLOR  CARD  135.00* 

PARADISE  AUTOSWITCH  480  EGA  CARO  279.00* 

TH  E.  COLOR  CARO  W/PRINTER  PORT  60.00* 

TH  E.  H720  MONO  GRAPHICS  CARD  69.00* 

TH  E.  SUPER  EGA  ADAPTOR  145.00* 

VIDEO  7 VEGA  DELUXE  (640X460)  330.00* 

MONITORS 

AMDEK  410A  12*  AMBER  FLAT  SCREEN  142.00* 

NEC  JC- 1401  MULTISYNC  510.00* 

PRINCETON  HX-12  13’  COLOR  369.00* 

PRINCETON  MAX-12E  12’  AMBER  128.00* 

TH  E.  12'  EGA  COLOR  375.00* 

TH  E.  12’  RGB  COLOR  255.00* 

TH  E.  TTL  12’  AMBER  85.00* 

MASS  STORAGE  FOR  PC/XT/COMPATIBLES 

TH  E.  1/2  HT  ADD-ON  FLOPPY  DRIVE  75.00* 

TH  E 20MB  1/2  HT  HARD  DISK  W/CTRL  315.00* 

TH  E.  20MB  HARD  DISK  CARD  365.00* 

TH  E.  30MB  1/2  HT  HARD  DISK  W/RLL  CTRL  369.00* 

TH  E.  30MB  3 1/2’  RLL  HARD  CARD  425.00* 

TH  E 42M8  1/2  HT.  INTERNAL  W/CTRL  410.00* 


T.H.E.  GOMB  STREAMING  TAPE  BACK-UP  595.00* 
TH  E.  71MB  FULL  HT  INTERNAL  HD  799.00* 

ACCESSORIES 

COMPUTER  ASSOC  P15  POWER  DIRECTOR  84.25* 
CURTIS  DIAMOND  SURGE  PROTECTOR  24.9r 

KENSINGTON  MASTER  PIECE  PLUS  99.00* 

PTI  DATASHIELD  SlOO  52.00* 

PTt  DATASHIELD  S85  45.00* 

MULTIFUNCTION  BOARDS 

AST  ADVANTAGE  PREMIUM  W/512K-2Me  399.00* 

AST  SIX  PACK  PLUS  W/64K-3e4K  139.00* 

AST  SIX  PACK  PREMIUM  W/256K  165.00* 

CSSL  AWESOME  I/O  AT  CARD  W/OK  372.00* 

CSSL  AWESOME  I/O  AT  CARO  W/512K  528.50* 

INTEL  ABOVE  BOARD  W/  64K-1  5MB  235.00* 

TH  E.  MULTI  384  W/0K-384K  • PORTS  67.00* 

THE.  MULTMOATW/ 1S/1P/1G  69.00* 

TH  E.  MULTI  lO  W/  IP/IS/IG  60.00* 

MEMORY  BOARDS 

INTEL  ABOVE  BOARD  AT  PIGGYBACK  OPT  175,00* 
INTEL  ABOVE  BOARD  AT  W/  128K-2MB  319.00* 

INTEL  ABOVE  BOARD  W/  64K  OF  2M6  215.00* 

TH  E.  2MB  RAM  CARD  W/  OK  OF  2MB  99.00* 

ACCELERATORS 

INTEL  80287  10MHZ  MATH  CO-PROCESSOR  299.00* 
INTEL  80287  8MHZ  CO-PROCESSOR  235.00* 

INTEL  6087-2  MATH  CO-PROCESSOR  155.00* 

INTEL  INBOARD  386/AT  60287-10  390.00* 

INTEL  INBOARD  3d6/AT  PIGGYBACK  W/1  MB  445.00* 
INTEL  INBOARD  386/AT  W/OK  - 1MB  1,150.00* 

ORCHID  JET  366  TURBO  BOARD  899.00* 

MODEMS 

HAYES  SMARTMODEM  1200  269.00* 

HAYES  SMARTMODEM  1200B  W/SMARTCOM  269.00* 

HAYES  SMARTMODEM  2400  425.00* 

HAYES  SMARTMODEM  24006  W/SMARTCOM  425.00’ 

TH  E.  1200  BAUD  EXT  109.00* 

T.H.E.  1200  BAUD  INT  W/SFT  88.00* 

TH  E.  2400  BAUD  EXT  220.00* 

TH  E-  2400  BAUD  INT  W/SFT  179.00* 

PRINTERS 

EPSON  EX1000  300  CPS  132  COL  489.00* 

EPSON  FX2e6E  200  CPS  132  COL  420.00* 

EPSON  FXB6E  160  CPS  80  COL  299.00* 

EPSON  LQ1000  180  CPS  132  COL  525.00* 

EPSON  LQ2SOO  324  CPS  132  COL  819.00* 

EPSON  LOeOO  180  CPS  60  COL  429.00* 

EPSON  LXBOO  150  CPS  80  COL  164.00* 

LETTER  QUALITY  PRINTERS 

CITIZEN  PREMIERE  35  CPS  132  COL  440.00* 

NEC  SPINWRITER  3530  35CPS  132  COL  690.00* 

DESKTOP  PUBLISHING/LASER  PRINTERS 

HEWLETT  PACKARD  LASER  JET  SERIES  II  1.695.00* 
NEC  LC8S0  SILENTWRITER  6PPM  1,499.00* 

INPUT  DEVICES 

AT  STYLE  101  KEY  KEYBOARD  89.00* 

LOGITECH  LOGIMOUSE  - 79.00* 

MICROSOFT  BUS  MOUSE  VER.  6.1  107.50* 

MICROSOFT  SERIAL  MOUSE  VER  6.1  117.30* 

PC  MOUSE  W/READY  AND  PC  PAINT  160.02* 

MEMORY  CHIPS 

256K  DRAM  FOR  IBM  PC/COMPATIBLES  3.50* 

64K  DRAM  150NS  .99* 

DISKETTES 

3 1 /2*  DISKETTE  DS/HD  ( 10)  20MB  CAP  49.00* 

5 1/4*  HIGH  DENSITY  FOR  IBM  AT  16.25* 

D/S  0/0  5 1/4*  BULK  PK  (50)  17.50* 

D/S  D/0  5 1/4*  SOFT  SECTORED  FLOPPY  5.95* 


‘Ai  Pricas  inTtuiAdArtWhoiMM-MafTitefs  Pay  6*«Ovw  Wholesale 
Prices  Plus  ShippinQ  All  Prices  AeOect  A 3*»  Cash  Oacouni  Ail  herrts 
SuDiect  % AvaiiaMi^-  Prices  SuOfect  Tb  Change  Without  Nobce 
RENTBEFOREYOU  BUY -MembersAre  Eligible  to  Join  The  Networks 
Business  i Game  Software  Rental  Libranes  to  evaluate  products  tor  a lull 
14  days  I Regular  memberstspi  or  30  days  tVlP  Membershipi  to  see  it  in^ 
meet  your  needs  And  The  Networks  rental  charges  are  tar  less  than  other 
software  rental  senncee-ZO**  OP  THE  MEMBER  WHOLESALE  PACE 
TM-Rag«ereaTraoemarks  of  AH  Companies  Lfied  In  This  Ao 


Most  Software  Available  for  NEW  IBM  PS/2  Systema. 
Cali  tor  Lateat  Pricing  & Availability. 


MASS  STORAGE  FOR  AT/COMPATIBLES 

TH  E.  1.2MB  1/2  HT  FLOPPY  110.00* 


NETWORK 


IBM  " PS/2  MODEL  30-02  SYSTEM 

8MHZ  Machine  w/2  720K  Drives.  Sana!  & Parallel  Ports.  Clock  Calendar. 
High-Resolution  Interface  & 640K. 

‘1,175“' 


IBM  **  PS/2  MODEL  30-21 

1 3.5*  Drive.  640K.  8MHZ  & a 20MB  Hard  Disk 

IBM'^  PS/2  MODEL  50-21 

tOMHZ  80286  CPU.  New  VGA  Super  Hires  Video 
Port  & OS/2  Compal..  1.44MB  3.5*  Drive.  1MB  Memory, 
640K  & 20MB  Hard  Disk 


*1,595“- 

*2,495“- 


COMPAQ  ™ DESKPRO  HD  SYSTEM 

20MB.  12MHZ 


’1,495 

. COMPAQ  "*  DESKPRO  286 
■ W/40MP  -•9MHZ 

\ COMPAQ'**  DESKPRO  386 
-*  W/40MB.  16MHZ 


00^ 


*2,695“- 

*4,450“- 


MICROSOFT 
$-18050* 
WORD  vision’ 


WhdFferfea 

CORPORATION 

$18500* 

WordPerfect 


• Lotus' 


MICROSOFT 

$10500* 

MultiPlan 


ASHTON -Tate 

*385“- 

DBASE  III  PLUS 


$8000* 

REFLEX 


MEMORY  EXPANSION  KITS 

For  the  IBM™ 

64K  KIT  256K  KIT 

$31  50* 


$890* 


Set 
of  9 


ORCHID 

RamQuest  50/60 


PS/2  Expansion  RAM.  2MB  Included. 
Lotus'*.  Intel  * Of  Microsoft  * 
Expanded  Memory  Specs 


*585“- 


DESKTOP  PUBLISHING 

Xerox 


*475 


Ventura  Desktop 
Publishing 

SOFTWARE  PUBLISHING 
CORPORATION 
Harvard  Professional 
Publisher 


00* 


*375 


00* 


LIFETIME  WARRANTY  DISKETTES 


FOR  THE  PC 

5.25"  DS/DD 
DISKETTES 


Box 
ol  50 


.35* 

Box  of  10  *5®' 


ea. 


FOR  THE  AT 

5.25”  DS/QD 
DISKETTES 

$1625* 

Box  of  10 


FOR  THE  PS/2 

3.50"  DS/HD 
DISKETTES 


$49 


00* 


...WITH  THESE  10 
UNIQUE  BENEFITS 

Read,  and  see  why  over  200,000  value 
wise  consumers  have  join^ 

The  NETWORK! 

10UR  GIANT  WHOLESALE  CATALOG -Members  receive 
our  giant  wholesate  catalog  containing  thousands  of 
hardware  and  software  products  for  the  IBM  PC,  APPLE  ar>d 
over  50  other  popular  computer  systems.  THE  NETWORK’S 
CATALOG  IS  THE  LARGEST  SINGLE  COMPILATION  OF 
PERSONAL  COMPUTER  PRODUCTS  AVAILABLE  TODAY. 

ALL  AT  WHOLESALE  ■f6%.  EVERYTHING  DISCOUNTED, 

NOT  JUST  THE  "GRABBERS." 

2 IN-STOCK  INSURED  FAST  HOME  DEUVERY-The 
NETWORK  maintains  a giant  inventory  of  most  popular 
products,  allowing  us  to  ship  many  orders  from  stock.  Non- 
stock items  are  typicalty  maintained  in  local  warehouses  just 
days  away  from  The  NETWORK  and  YOU.  Wie  pay  all 
insurance  expenses  on  your  shipment.  EMERGENCY 
OVERNIGHT  SERVICE  IS  AVAILABLE  ON  REQUEST. 

310  DAY  RETURN  POUCY-H  you  are  not  satisfied,  for 
any  reason  with  any  hardware  component  purchased 
from  The  NETWORK  within  10  days  of  receipt,  we  will 
refund  your  entire  purchase  (leas  shipping)  with  fK> 
questions  asked. 

4 MEMBERSHIP  SATISFACTION  GUARANTEE-lf  for  any 
reason  you  are  not  satisfied  with  your  membership  within 
30  days,  we  will  refund  your  dues  IN  FULL. 

5 EXPERIENCED  CONSULTANTS-The  NETWORK  hires 
consultants,  not  order  takers,  to  aid  you  in  product 
selection.  Our  consulting  staff  possesses  in  excess  of  150 
man  years  of  personal  computer  product  experience.  We  beck 
our  consultants  with  our  mor>ey  back  guarantee:  IF  ANY 
PRODUCT  RECOMMENDED  BY  OUR  CONSULTING  STAFF 
FAILS  TO  PERFORM  AS  PROMISED-WE  WILL  TAKE  IT 
BACK  AT  OUR  EXPENSE  FOR  A 100%  REFUND 

6 FREE  TECHNICAL  SUPPORT-The  NETWORK  supports 
every  product  it  sells.  Our  qualified  TECH-SUPPORT  staff 
will  help  you  assemble  your  system,  interpret  vendor 
documentation  and  get  your  software  and  hardware  to  work. 

WE  WILL  GIVE  YOU  ALL  THE  HELP  YOU  NEED.  WHEN 
YOU  NEED  rr-FREE! 

7 OPTIONAL  RENTAL  LIBRARY-AII  members  can  join  our 
RENTAL  LIBRARIES  featuring  over  1000  available  titlaa 
or  just  a small  fee  per  year  above  the  base  membership  fee. 
This  entitles  you  to  rent  software  AT  JUST  20%  of  the 
DISCOUNT  PRICE  FOR  A 14  DAY  PERIOD.  If  you  decide 
to  keep  the  software,  the  entire  rental  fee  la  deductad 
from  the  purchase  price.  VIP  MEMBERS  GET  A FULL  30 
DAYS. 

8 SPECIAL  SAVINGS  BULLETINS-THE  PRINTOUT- 

Issued  periodically  at  no  charge  to  Network  members  only! 
The  Printout  contains  all  the  New  Product  listings  and 
price  changes  you  need  to  keep  your  Catalog  up  to  date. 

Also,  we  buy  excess  dealer  inventories,  and  store 
bankruptcy  closeouts,  which  we  turn  around  and  make 
available  to  our  members  at  fantastic  savings  via 
THE  PRINTOUT. 

9 QUANTITY  DISCOUNTS-For  large  corporations. 

clubs  and  repeat  or  quantity  buyers  The  NETWORK  can 
extend  additional  single  order  discounts,  when  available  to  us 
from  our  manufacturers  ar>d  distributors. 

1 A OnLIn*-*  BULLETIN  BOARD— Download  "Freeware" 

I U from  the  Nation’s  Largest  Single  Concentration  of 
Public  Domain  Software  Available!  Get  tied  into  the  nation^ 
largest  technical  information  network!  Get  tech  support  or 
contact  customer  service  from  the  Network's  Online.  '*  not  just 
a bulletin  board  but  a complete  customer  information  network. 

CIRCLE  354  ON  READER  SERVICE  CARD 
‘Members  pay  8%  above  these  wholesale  prices  plus  shipping. 
CALL  TOLL  FREE 

(800)  621 -SAVE 

In  Illinois  Call  (312)  280-0002  Validation  Code:  ACX7 

Customer  Service  & Order  Status:  (312)  280-1567 


PRODUCTIVITY 


■ UTILITIES 


around  the  disk.  The  FAT  is  also  read  into 
the  second  segment  workspace,  though 
into  a different  reserved  location.  (Inciden- 
tally, you  will  get  the  same  “Drive  not 
supported"  message  if  the  size  of  the  FAT 
or  of  the  root  directory  does  not  fit  into  the 
confines  of  RN’s  workspace.)  The  FAT  is 
left  in  memory  throughout  the  subdirec- 
tory hunt,  thus  eliminating  time-consum- 
ing rereads.  Each  subdirectory  file  entry  is 
read  into  the  second  segment  workspace, 
one  at  a time,  one  cluster  per  read.  These 
subdirectories  ate  formatted  in  the  same 
way  as  were  the  root  entries,  with  the 
names  of  any  sub-subdirectories  sprinkled 
in  with  any  normal  files.  The  subdirector- 
ies are  sniffed  out  and  stored  in  the  code 
segment’s  database,  again  in  the  same  way 
as  the  root  directory  was  handled.  This 
continues  until  the  FAT  (or  rather,  RN's 
copy  of  it)  indicates  that  the  last  cluster  has 
been  found. 

Next,  each  of  the  second-level  subdir- 


■ The  FAT  is  left  in 
memory  throughout  the 
subdirectory  hunt,  thus 
eliminating  rereads. 


ectories  is  searched  for  sub-sub-subdirec- 
tories,  and  the  process  continues  until  ev- 
ery level  is  stacked  in  the  database.  A 
subdirectory  level  address  that  points  to  the 
start  of  each  level  is  maintained,  as  well, 
so  RN  can  quickly  find  the  level  division  of 
the  database.  This  is  used  in  the  sort  rou- 
tine that  alphabetizes  the  database  by  level. 
RN  then  terminates  with  its  neatly  stored 
directory  database  remaining  resident  for 
instant  access  if  all  the  /I  requirements  pre- 


viously described  ate  met. 

If  the  /I  indicator  was  not  found,  RN 
proceeds  to  format  the  database  into  a visu- 
al tree.  RN  can  skip  all  the  above  disk  read- 
ing if  the  resident  database  is  discovered. 
That  was  the  basic  idea  of  RN’s  design. 
The  formatting  procedure  first  moves  the 
database  into  the  second  segment  work- 
space so  the  tree  can  be  constructed  in  the 
code  segment,  which  simplifies  segment 
addressing  via  DS. 

At  this  point  the  entry  number  fields  of 
the  database  come  into  use.  The  first  sub- 
directory of  the  root  is  expanded  into  the 
40-byte  record  used  for  the  40-column  dis- 
play by  calling  on  the  STDRF  NAME 
subroutine.  (The  second  40  columns  of  the 
screen  are  used  by  the  menu  and  message 
field. ) The  appropriate  line  graphic  charac- 
ters and  directory  name  are  stored,  after 
which  RN  looks  through  the  second  level 
slack  for  a record  that  has  a patent  entry 
number  matching  the  parent  or  (in  the  first 


TurboC®  and  QuickC"  Users  Only  ^99^^ 


LOOK  & FEEL  GREAT 

Get  C'Scape.M  2.0  with  ^£>ok&C(^e6L ! 


Oscapc:  A breakthrough  In  fast  and 
easy  screen  and  keyboard  interface  manage- 
ment for  C programmers.  Create  pop-up 
windows,  pulldown  menus,  data  entry 
screens,  text  screens,  context-sensitive 
help,  fully  definable  keystrokes,  complete 
validation— develop  professional-looking 
applications  in  quick  turnaround,  even 
as  a beginning  C programmer. 

If  you  know  printf,  you 
can  use  C-scape! 


* Upgriiie  to  complete  «ource  for  only  51S0.00.  Complete 
p*ck»te  irKluding  touree  ivetlable  for  Artec,  Lattice. 
Microtofi,  arui  other  leading  compilers  for  $279.(X>. 
Add  $4,50  for  ihipping  m North  AmerKa;  $36.00  overseas. 
Price  subject  to  change. 


C'Seape:  The  state-of-the-art  inter- 
face management  system  preferred  by 
professional  C programmers  and  con- 
sultants worldwide  is  now  available  to 
newcomers  to  C at  an  affordable  price. 


“liKreJibly  flexible;  a v’ery  compact  and  fast  interface  for 
all  screen  I/O.  Easily  the  best  and  most  powerful  screen 
package."  C.S..  Monarch  Resources,  Inc.  "Fast  and  flexi- 
ble, far  ahead  of  the  competition."  R.M.,  TilUnghast. 
"Greatly  reduces  development  time— also  allows  portable 
code.  The  cost/pcrformancc  is  incredible,"  S.M..  Barringer 
Ceocervices,  Inc. 


Look  & Feel:  A totally  new 
WYSIWYG  screen  designer.  Lets  you 
design  screens  using  the  keyboard,  then 
automatically  turns  each  screen  into 
readable  C code  that  will  compile  on  the 
first  run.  Create  menus  and  data  entry 
screens,  define  fields  of  any  type.  Fea- 
tures automatic  horizontal  and  vertical 
scrolling,  line  draw  and  erase.  Includes 
context-sensitive  help.  Perfect  to  learn  C; 
perfect  for  productivity. 


□ 


[ I Libror^:  fnefudes  pop-vp,  exploding,  sfond- 

^ ord  windows  with  "smart  faorden'^ond 

oufomofic  scro//ing;  menus  include  pulldown. 
1-2-3  type,  and  standard  formats;  overlap- 
ping windows;  horizonfol  and  verficol  scroll- 
ing, perfeef  for  spreodsheef  ond  dofo  bose 
applications;  dofe.  lime,  ond  money  func- 
fions;  a vast  systom  for  creating  context- 
sensitive  help,  and  more. 

Screen  designer;  The  looJc  & Feel  screen 
designer  will  have  you  producing  fully- 
functional  screens  wifhouf  wrifing  o single 
line  of  code!  Just  draw,  type,  ond  convert  to 
C.  Also  turns  ASCII  and  Dan  Bricklin  Demo 
screens  to  C. 

Monuol;  A professional,  470-page  monuol 
wif/i  exfensive  exomples  ond  o complete 
olphobeficol  reference  section. 

I I Device  drivers;  Drivers  swappable  at  run 
time  let  your  applications  run  on  virtually 
any  hardware  configuration— CGA,  EGA 
(including  43-f/ne  mode),  monochrome 
support. 

I ^ Source  code:  limited  source  code  allows 
you  to  create  your  own,  unique  function 
tibrory  or  modify  existing  functions. 

I L Easy:  C-scope  is  powerful,  but  eosy  to 
learn,  eosy  to  use,  easy  to  customize,  and 
easy  to  maintain. 

I \ ANSI  C compatible:  Fully.  Options  allow 
writing  to  screen  memory  directly  or  going 
t/irougli  BIOS. 

I L 24-hour  bulletin  board:  Great  for  support 
and  up-to-date  information. 

No  royalties,  no  run-time  license:  No  need 
to  pay  more  for  your  opplicotions. 

I k Demo  poclcoge  ovoilob/e;  See  C-scope  in 
oction.  Call  now! 


C-Kipe  and  Look  6i.  Feel  ai 


: trademarks  xif  Oakland  Group,  Inc.  Turbo  C Isa  r^acered  trademark  of  Borland  Intemational.  IrK. 
Quick  C b a trademark  of  MKros,^  Corpontion. 


CIRCLE  317 ON  READER  SERVICE  CARD 


PRODUCTIVITY 


I 


I 


100  REM  -- 

BASIC 

PROGRAM 

TO  CREATE  RM. 

COM 

1170  DATA 

7. 

66. 

a. 

183, 

8, 

, 

9, 

93. 

378 

110  OPEN  “RN.COM 

AS  01 

« 

1180  DATA 

9. 

200. 

0. 

185. 

9, 

3. 

10. 

131. 

556 

iPI  .1  AS 

1100  DATA 

10. 

103. 

10. 

118. 

10. 

144. 

10. 

108, 

810 

1200  DATA 

10. 

123. 

10. 

162. 

10. 

137. 

10. 

201  . 

663 

1210  DATA 

205. 

205. 

205. 

205. 

206. 

205. 

205. 

206. 

1640 

1220  DATA 

205. 

205. 

205. 

205. 

205, 

205. 

205. 

205. 

1640 

1230  DATA 

205, 

206. 

208. 

205. 

187. 

186. 

32, 

80. 

1305 

1240  DATA 

67. 

32. 

77. 

07. 

103. 

07. 

122. 

105. 

700 

CHECKSUM  • CHECKSUM 

BYTE 

1260  DATA 

lie. 

101  . 

32. 

82. 

78. 

46. 

67. 

79. 

605 

190 

;.IHESUI 

. LINESUM  * BYTE 

1260  DATA 

77, 

32. 

186. 

186. 

32. 

40. 

67. 

41  . 

661 

IP  (BYTE  < 256)  THEN 

LSET  Al 

> CHHSIBYTB) 

1270  DATA 

32. 

67. 

111. 

112. 

49. 

663 

1280  DATA 

57. 

56. 

55. 

32. 

90. 

68. 

32. 

32, 

422 

1200  DATA 

106. 

186. 

32. 

77. 

105, 

99. 

104. 

97. 

886 

1500  DATA 

101  . 

108. 

32. 

74. 

46. 

32. 

77. 

101  . 

671 

1310  DATA 

102. 

102. 

111. 

114. 

100. 

32. 

186, 

199. 

946 

1 320  DATA 

196. 

196. 

106. 

196. 

106. 

196. 

196. 

196, 

1668 

1330  DATA 

196. 

196. 

196. 

106. 

196. 

196, 

196. 

196. 

1568 

270  IP  CHECKSUM 

440707 

THEN  PRINT  "Succescful  Compictlonf 

: END 

1340  DATA 

196. 

196. 

196. 

106. 

182. 

186. 

32. 

70, 

1284 

200  PRINT 

"COM  file  1«  not  valtdt"  : END 

49. 

32. 

32. 

32. 

67. 

68. 

105. 

200  DATA 

233. 

126. 

4. 

82. 

78 

32 

US. 

117, 

787 

1360  DATA 

U4. 

32. 

111. 

114. 

32. 

17. 

196. 

686 

300  DATA 

99, 

101  . 

US. 

US. 

102 

117 

108. 

toe. 

865 

1370  DATA 

217. 

41  . 

186. 

186. 

32. 

70, 

50. 

32. 

014 

310  DATA 

121  . 

32. 

105. 

lie. 

115 

116 

97. 

108. 

804 

1360  DATA 

32. 

32. 

82. 

101  . 

110. 

07, 

100. 

101  . 

664 

13. 

67 

622 

1390  DATA 

32. 

32, 

32. 

32. 

32. 

32. 

32. 

32. 

286 

330  DATA 

121  . 

114. 

les. 

103. 

104 

116 

32. 

49. 

744 

1400  DATA 

186. 

186. 

32. 

70. 

51. 

32, 

32. 

32. 

621 

67. 

90 

102. 

102. 

899 

1410  DATA 

77, 

107. 

68. 

105, 

114. 

32. 

32. 

32. 

567 

350  DATA 

46. 

68. 

97. 

1 18. 

106 

115 

32. 

80. 

660 

1429  DATA 

32. 

32. 

32. 

32. 

32. 

32. 

186. 

186, 

564 

1430  DATA 

32. 

70. 

52. 

32. 

32. 

32. 

82. 

109. 

441 

370  DATA 

103, 

32. 

67. 

46 

13 

10. 

77. 

459 

1440  DATA 

66. 

108. 

114. 

32. 

32. 

32. 

32. 

32. 

447 

300  DATA 

105. 

99. 

104. 

97. 

101 

108 

32. 

74. 

720 

145e  DATA 

32. 

32. 

32. 

32. 

186. 

186. 

32. 

70. 

602 

46. 

32. 

77. 

101  . 

114. 

685 

1460  DATA 

S3. 

32. 

32. 

32. 

72, 

106. 

100. 

101. 

527 

400  DATA 

toe. 

36. 

26, 

84. 

111 

111 

32. 

109. 

609 

1470  DATA 

47. 

85. 

lie. 

104, 

105. 

100. 

101. 

32. 

684 

410  DATA 

07. 

110. 

121. 

32. 

114 

101 

US. 

106. 

796 

1480  DATA 

32. 

32. 

186. 

186. 

32. 

70. 

54. 

32. 

624 

420  DATA 

100. 

101. 

lie. 

lie. 

32 

112 

114, 

111. 

796 

1409  DATA 

32. 

32. 

68. 

111. 

47. 

86. 

110. 

100. 

585 

757 

1500  DATA 

111. 

32. 

82, 

48. 

70. 

32. 

32. 

32. 

445 

440  DATA 

113. 

105. 

114. 

32. 

68. 

765 

16ie  DATA 

186. 

186. 

32. 

70. 

55. 

32. 

32. 

32. 

626 

79. 

620 

1520  DATA 

83. 

101  . 

116. 

47. 

82. 

101  . 

115. 

101. 

746 

400  DATA 

101  . 

113, 

117. 

105. 

114 

101 

US. 

32. 

708 

1530  DATA 

116. 

32. 

65, 

114. 

09. 

32. 

186, 

186. 

830 

49. 

SO. 

56. 

32 

102 

114. 

101. 

879 

1540  DATA 

32. 

70. 

56. 

32. 

32. 

32. 

82. 

101. 

400  DATA 

101  . 

32. 

02. 

65. 

77 

36 

68. 

114. 

675 

1850  DATA 

114. 

101  . 

07. 

too. 

32, 

32. 

32. 

32. 

540 

32, 

725 

1560  DATA 

32. 

32. 

32. 

32. 

186. 

186. 

32. 

70. 

602 

500  DATA 

115. 

117, 

112. 

112, 

111 

114 

116. 

101. 

808 

1570  DATA 

87. 

32, 

32. 

32. 

70. 

105. 

108. 

101. 

637 

36. 

68. 

105. 

114 

99. 

tie. 

730 

32. 

Ill  . 

117. 

tie. 

116, 

32. 

32. 

649 

520  DATA 

111. 

114, 

105. 

101  . 

1 15 

32 

111. 

102, 

791 

1590  DATA 

32. 

32. 

186. 

186. 

32. 

49. 

48. 

635 

32. 

118 

101 

32. 

602 

1600  DATA 

32. 

32. 

68. 

82. 

32. 

32. 

32. 

32. 

342 

540  DATA 

32. 

100. 

106. 

114. 

101 

99 

lie. 

111. 

778 

1610  DATA 

32. 

32. 

32. 

32. 

32. 

32. 

32. 

32. 

256 

650  DATA 

114. 

105. 

101  . 

US. 

0 

32 

102. 

106. 

674 

1620  DATA 

186. 

186. 

32. 

69, 

116. 

99. 

32. 

32. 

751 

see  DATA 

108. 

101  . 

US. 

32. 

105 

1 10 

32. 

0. 

603 

1630  DATA 

116. 

111. 

32. 

69  , 

120. 

>05. 

lie. 

32. 

701 

570  DATA 

.32. 

117. 

116. 

106, 

lie 

193 

32. 

0. 

614 

32. 

32. 

32. 

32. 

32. 

186. 

200. 

600  DATA 

76. 

Ill  . 

07, 

100, 

106 

lie 

103. 

32. 

734 

1650  DATA 

208. 

205. 

206, 

206, 

206. 

208. 

205. 

205. 

1640 

see  DATA 

07. 

110. 

100. 

32. 

115 

114. 

lie. 

705 

1660  DATA 

205. 

205. 

205. 

205. 

205. 

205. 

205. 

208. 

1640 

770 

1670  DATA 

205. 

208. 

206. 

205. 

188. 

32. 

32. 

85. 

1187 

ete  DATA 

00. 

116. 

111. 

114. 

105 

101 

116. 

13. 

774 

1680  DATA 

118. 

101  . 

58. 

32. 

24. 

32. 

25. 

32. 

419 

620  DATA 

10. 

0. 

69, 

lie. 

lie 

101 

114. 

32. 

652 

1690  DATA 

80. 

103, 

86, 

112, 

32. 

80. 

103. 

68. 

663 

630  DATA 

110. 

101. 

lie. 

32. 

lie 

97 

109. 

101  . 

779 

1700  DATA 

110. 

32. 

32. 

32. 

04. 

80. 

103. 

88. 

568 

640  DATA 

32. 

102, 

111. 

114. 

32 

0 

80. 

97, 

see 

1710  DATA 

112. 

32. 

94. 

80. 

103, 

68. 

110. 

32. 

631 

650  DATA 

lie. 

104. 

32. 

108. 

101 

lie 

103. 

lie. 

790 

1720  DATA 

72. 

111. 

109. 

101  . 

32. 

69. 

lie. 

100. 

704 

660  DATA 

104. 

32. 

106, 

115. 

32 

lie 

111. 

119. 

728 

1730  DATA 

32. 

252. 

30. 

143. 

6. 

67. 

3. 

104. 

717 

670  DATA 

32. 

0. 

46. 

32. 

32 

77 

97. 

120, 

436 

1740  DATA 

1 . 

81  . 

178. 

0. 

208, 

33. 

184. 

64. 

716 

680  DATA 

105. 

109, 

117. 

109. 

32 

105 

115. 

32, 

724 

1750  DATA 

0, 

142, 

216. 

161  . 

00. 

0. 

8. 

6. 

629 

690  DATA 

64, 

. 51. 

46. 

0. 

60 

110 

116. 

101. 

547 

1760  DATA 

0. 

14, 

31. 

163. 

107. 

3. 

61. 

106. 

568 

700  DATA 

114. 

32. 

lie. 

101. 

119 

32 

US. 

117. 

740 

1770  DATA 

3. 

lie. 

27. 

190. 

6. 

109. 

3. 

0. 

463 

710  DATA 

96. 

109. 

105. 

114. 

101 

09 

116. 

111. 

844 

1780  DATA 

184. 

50. 

285. 

180. 

8. 

206. 

16. 

136. 

1034 

720  DATA 

114. 

121. 

32. 

102, 

111 

114 

32. 

0. 

626 

1790  DATA 

38. 

111. 

3. 

128. 

244. 

119. 

136. 

38. 

817 

730  DATA 

87. 

97. 

114. 

lie. 

105 

lie 

103. 

58. 

784 

1800  Data 

112. 

3. 

130. 

38. 

US. 

3. 

60. 

288. 

710 

740  DATA 

32. 

65. 

108. 

108. 

32 

102 

106. 

108. 

660 

1810  DATA 

180. 

3. 

205. 

16. 

137. 

14. 

114. 

3. 

672 

750  DATA 

101. 

115. 

32. 

lie. 

105 

108 

108  , 

32. 

720 

1820  DATA 

232. 

186. 

11. 

180, 

48. 

208. 

33. 

162. 

1027 

760  DATA 

90. 

101. 

32, 

108. 

111 

115 

116. 

46. 

727 

1630  DATA 

69. 

3, 

60. 

2, 

118, 

6. 

186. 

118. 

589 

770  DATA 

68. 

ill. 

32. 

121 

111 

117. 

32. 

592 

1840  DATA 

1 , 

233, 

28. 

6. 

60. 

3, 

115. 

15. 

461 

780  DATA 

115. 

lie. 

les. 

108. 

108 

32 

119, 

106. 

808 

1650  DATA 

198. 

6, 

113. 

4, 

78. 

198. 

6, 

114. 

717 

790  DATA 

116. 

104. 

32, 

116, 

111 

32 

114, 

101. 

726 

1860  DATA 

4. 

47, 

198. 

6, 

118. 

4. 

65. 

180. 

619 

800  DATA 

109. 

Ill, 

lie. 

101  , 

32 

106 

116, 

63. 

755 

1870  DATA 

73, 

206, 

33. 

187. 

0. 

32. 

180. 

74. 

784 

610  DATA 

32. 

32. 

80. 

47. 

78 

32 

0. 

72. 

382 

1880  DATA 

205, 

33. 

186. 

136, 

1, 

114. 

218. 

100. 

1072 

020  DATA 

32. 

lie. 

111. 

32. 

104 

105 

100, 

101. 

701 

1800  DATA 

25. 

205. 

33. 

162. 

87. 

3. 

160. 

92. 

767 

830  DATA 

32. 

111. 

114, 

32. 

86 

32 

lie. 

111. 

633 

1000  DATA 

0. 

ISO. 

216. 

254. 

200, 

10. 

219. 

117. 

1154 

840  DATA 

32. 

117. 

lie. 

104. 

105 

100 

lei . 

32. 

701 

1910  Data 

4. 

180. 

25. 

205, 

33. 

162. 

88. 

3. 

700 

8S0  DATA 

0. 

82. 

32. 

lie. 

111 

32 

109, 

97, 

570 

1920  DATA 

138, 

208. 

180, 

14. 

206, 

33. 

138. 

22. 

938 

860  Data 

114. 

107, 

32. 

114. 

101 

97 

100, 

46. 

710 

1930  Data 

88. 

3. 

284, 

194. 

180. 

SO. 

205. 

33. 

1007 

870  DATA 

111. 

lie. 

108. 

121 . 

32 

85 

32. 

lie. 

715 

1940  DATA 

10. 

102. 

116. 

3, 

233, 

196. 

5. 

139. 

603 

880  DATA 

111. 

32. 

m. 

lie. 

100 

111 

32. 

114. 

727 

1950  DATA 

243, 

191. 

176. 

17. 

185. 

to. 

0. 

243. 

1073 

890  DATA 

101. 

97. 

lee. 

46. 

111 

lie 

108. 

121  . 

793 

164, 

14. 

31. 

128, 

62. 

88. 

3. 

1. 

491 

900  DATA 

0. 

83. 

32. 

116. 

111 

32 

US. 

101  . 

see 

110. 

3. 

233. 

181. 

0. 

176. 

98. 

254. 

1031 

010  DATA 

116. 

32. 

82. 

32. 

116 

111 

32, 

114. 

635 

1080  DATA 

192, 

180. 

53. 

205, 

33. 

131. 

251. 

0. 

1045 

920  DATA 

101. 

US. 

lei. 

116. 

32 

97 

114. 

00. 

775 

1900  DATA 

117. 

12. 

140. 

104. 

131  . 

280. 

0. 

117. 

961 

030  DATA 

>04. 

105. 

lie. 

101  . 

32 

98 

105, 

lie. 

779 

2000  DATA 

S, 

162. 

66, 

3, 

235, 

12. 

ISO. 

251  . 

875 

040  DATA 

0. 

104. 

07. 

110. 

101 

32 

08. 

101  . 

651 

2010  DATA 

100. 

3. 

1 , 

188. 

IS. 

0. 

243. 

167. 

804 

950  DATA 

101  . 

lie. 

32. 

109. 

07 

114 

107. 

101 . 

771 

2020  Data 

lie. 

76. 

60. 

103. 

117. 

217. 

128. 

62. 

870 

060  DATA 

100. 

32. 

0. 

lie. 

111 

116 

32. 

116. 

617 

2030  DATA 

66. 

3. 

0, 

117. 

6. 

186. 

91 . 

1. 

470 

070  DATA 

111. 

32. 

98. 

lOI  . 

32 

65, 

87. 

872 

233. 

122, 

6, 

190. 

128, 

0. 

172. 

60. 

910 

900  DATA 

75. 

85. 

80. 

101 . 

100 

46 

0, 

lie. 

597 

2050  DATA 

0. 

116. 

89. 

172. 

60. 

13. 

lie. 

84. 

659 

990  DATA 

Ill  . 

116. 

32. 

114. 

101 

97 

too. 

46. 

716 

2060  DATA 

60, 

47. 

117. 

247. 

172^ 

36. 

95. 

60. 

834 

1000  DATA 

Ill  . 

lie. 

108. 

121. 

46 

0 

8. 

32. 

536 

2070  DATA 

73. 

117. 

75. 

186, 

3, 

160. 

66. 

679 

1010  DATA 

8. 

e. 

0. 

0. 

0 

0 

02. 

32, 

132 

2080  DATA 

3. 

180. 

57. 

208. 

33. 

232, 

32. 

6. 

727 

1020  DATA 

40. 

82. 

79. 

79. 

84 

41 

92. 

0. 

497 

2090  DATA 

232, 

135. 

10. 

186, 

3. 

1. 

ISO. 

9. 

756 

1030  DATA 

46. 

46. 

0. 

42, 

46 

42 

0. 

0. 

222 

2100  DATA 

206. 

33. 

232, 

248. 

10. 

232, 

188. 

10. 

1158 

1040  DATA 

4 0. 

0. 

i. 

0. 

0 

0 

0. 

0. 

2110  DATA 

186, 

110. 

87. 

205. 

39, 

140, 

6. 

67. 

819 

1060  DATA 

0. 

0. 

0. 

e. 

0 

0 

0. 

0. 

2120  DATA 

3, 

38. 

255, 

84, 

05, 

3. 

143, 

6. 

597 

1060  DATA 

0. 

0. 

0. 

0. 

0 

0 

176. 

7. 

183 

2130  DATA 

96. 

3. 

160. 

88. 

3. 

186, 

158. 

1. 

694 

1070  DATA 

112. 

112. 

0. 

0. 

103 

18 

0. 

0. 

345 

2140  DATA 

88. 

6. 

176. 

17. 

lie. 

3. 

233. 

33. 

642 

1080  DATA 

67. 

1. 

99. 

14. 

0 

0. 

0. 

182 

2150  DATA 

S. 

36. 

58, 

6, 

88. 

3. 

lie. 

7. 

321 

1090  DATA 

67. 

1. 

8. 

0. 

0 

0 

0. 

0. 

76 

2160  DATA 

38. 

162. 

88. 

3. 

232. 

228. 

4 , 

232. 

984 

1100  DATA 

67. 

79. 

77, 

83. 

80 

69 

67. 

61. 

863 

2170  DATA 

254. 

6. 

232. 

131  . 

8. 

232. 

66. 

10. 

939 

1110  DATA 

7. 

47. 

67. 

32. 

68 

82 

47. 

79. 

429 

2189  DATA 

232. 

283. 

8. 

232, 

239. 

0. 

232. 

113. 

1318 

1120  Data 

13. 

0. 

0. 

144. 

3 

0 

0. 

0. 

160 

2190  DATA 

10. 

130. 

216. 

128, 

252. 

1. 

118, 

IS. 

879 

1130  DATA 

0. 

0. 

0. 

1 . 

28 

59 

60. 

61  . 

209 

2209  DATA 

128. 

252. 

54, 

1 15. 

10. 

128. 

282, 

28. 

967 

1140  DATA 

62. 

63. 

64. 

65. 

66 

67 

68. 

71  . 

526 

2210  DATA 

116. 

8. 

232. 

47. 

0, 

235. 

228. 

191. 

1064 

use  DATA 

72. 

73, 

79. 

80. 

81 

lie 

132. 

30. 

666 

7. 

{contmues} 

' RN.BAS:  A BASIC prof^ram  that  will  automatically  create  RN.COM. 
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PRODUCTIVITY 


■ UTILITIES 


222*  DATA 

163, 

3, 

138, 

199. 

188. 

29. 

9, 

242. 

960 

3319  DATA 

1. 

6, 

195. 

169. 

184. 

282, 

232. 

199. 

1249 

223«  DATA 

174. 

117. 

216. 

191. 

221. 

3. 

299. 

226. 

1368 

3329  DATA 

6, 

236. 

39. 

189. 

72. 

3, 

232. 

162. 

967 

2249  DATA 

43. 

249, 

255. 

21. 

235. 

295. 

166, 

194. 

1388 

3339  DATA 

6. 

236, 

6, 

199. 

6. 

116. 

3. 

193. 

673 

2269  DATA 

17. 

232. 

21, 

8. 

232. 

126. 

19. 

232. 

878 

3349  DATA 

18. 

199. 

1 , 

232. 

4, 

6, 

196. 

713 

2269  DATA 

9. 

19. 

232. 

63. 

10. 

51. 

219. 

232. 

808 

3359  DAtA 

139, 

39. 

193, 

3, 

129. 

236, 

72. 

3. 

714 

2279  DATA 

32. 

19. 

296. 

32. 

128, 

261. 

97. 

114. 

869 

3389  DATA 

129. 

261  , 

193. 

18. 

118. 

4. 

137. 

39. 

799 

2299  DATA 

8. 

128. 

281. 

122. 

119. 

3. 

128. 

227. 

986 

3379  DATA 

116, 

3, 

139. 

64. 

122. 

3. 

129. 

238. 

694 

2299  DATA 

96. 

128. 

251. 

92. 

117, 

4. 

232. 

86. 

977 

3389  DATA 

169. 

9. 

232. 

239. 

6. 

196. 

184. 

1 . 

1907 

2399  DATA 

3. 

198. 

232. 

241. 

7, 

61. 

219. 

139. 

1078 

3399  DATA 

67. 

298. 

33, 

196. 

189. 

1 , 

296, 

22. 

908 

2319  DATA 

62. 

134. 

3. 

199, 

193. 

16, 

66. 

29. 

596 

3499  DATA 

ZS0. 

232. 

90, 

6. 

196, 

186. 

IS8. 

1233 

2329  DATA 

117. 

29. 

86. 

131  . 

196, 

40. 

69. 

64. 

694 

3419  DATA 

9. 

160. 

66. 

206. 

33. 

195. 

232. 

26. 

936 

2339  DATA 

193. 

3. 

116. 

29. 

69. 

64. 

118. 

3. 

484 

3429  DATA 

9. 

136. 

14. 

149. 

9. 

34. 

14. 

196. 

454 

2349  DATA 

116. 

249. 

61. 

237. 

69. 

128, 

122. 

266. 

1229 

3439  DATA 

3. 

19. 

14. 

196. 

3. 

60. 

237. 

186. 

699 

2359  DATA 

196. 

117. 

249. 

56. 

26, 

lie. 

14. 

131  , 

90S 

3449  DATA 

186. 

0. 

232. 

299. 

286, 

232. 

14. 

9. 

1190 

2369  DATA 

196, 

49. 

66. 

69. 

54. 

193. 

3. 

114. 

937 

3459  DATA 

115, 

231. 

195, 

lee. 

63. 

3. 

les. 

7. 

1995 

2379  DATA 

233. 

232, 

218. 

9. 

195. 

139. 

14. 

124. 

1161 

3469  DATA 

9. 

180. 

78. 

295. 

33. 

195, 

160. 

79. 

ese 

2369  DATA 

3. 

43. 

292. 

137. 

14. 

132. 

3. 

138. 

672 

3479  DATA 

205. 

33, 

196. 

232. 

71  , 

6. 

139. 

54. 

935 

2399  DATA 

14. 

111. 

3. 

136, 

14. 

113, 

3. 

232. 

626 

3469  DATA 

134. 

3. 

232, 

67, 

6. 

254. 

196, 

232. 

1126 

2499  DATA 

246, 

2. 

238. 

3. 

232. 

299, 

2. 

265, 

1178 

3499  DATA 

69. 

6, 

232. 

193. 

6. 

191. 

126. 

0. 

746 

2419  DATA 

14. 

132. 

3. 

117. 

247. 

136. 

14. 

112. 

777 

3699  DATA 

61. 

192. 

IBS. 

9. 

243. 

171. 

191. 

1981 

2429  DATA 

3. 

136. 

14. 

113. 

3. 

51  . 

237. 

232. 

769 

3619  DATA 

129. 

0, 

232. 

77, 

6. 

69. 

27, 

lie. 

646 

2439  DATA 

193, 

6. 

196. 

232. 

136. 

7. 

232. 

47. 

1959 

3829  DATA 

69. 

69. 

68. 

116. 

246. 

60. 

92. 

lie. 

807 

2449  DATA 

7. 

233. 

104. 

255. 

128. 

62. 

69. 

3. 

861 

3539  DATA 

241, 

69, 

63. 

116. 

237, 

69. 

42. 

lie. 

938 

2459  DATA 

3. 

114. 

51. 

232. 

120. 

7. 

129. 

254. 

919 

3549  DATA 

233, 

69, 

13, 

116. 

36. 

69. 

8. 

U7. 

642 

2469  DATA 

193, 

16. 

lie. 

42. 

232. 

25, 

7. 

114. 

667 

3659  DATA 

16. 

129. 

265. 

128. 

9, 

116, 

219, 

79. 

941 

2479  DATA 

30. 

186. 

44. 

22. 

199. 

19, 

2. 

232. 

716 

3569  DATA 

199, 

62, 

3. 

232. 

2. 

6. 

235, 

219. 

940 

2489  DATA 

26. 

3. 

114. 

22. 

186. 

80. 

3. 

232. 

665 

3879  DATA 

69. 

32. 

118. 

296, 

129, 

265. 

140. 

0. 

949 

2499  DATA 

87, 

7. 

139. 

22. 

134. 

3. 

191. 

128. 

711 

3589  DATA 

116. 

209. 

179. 

232. 

283. 

6. 

236, 

194. 

1406 

2599  DATA 

9. 

180, 

86. 

295. 

33. 

114. 

7. 

232. 

687 

3599  DATA 

196. 

6. 

9. 

248. 

196. 

249. 

195. 

199. 

1269 

2519  DATA 

214. 

1. 

232. 

34. 

9. 

195. 

232. 

98. 

1915 

3609  DATA 

6. 

126. 

3, 

9. 

9. 

199. 

6. 

97. 

437 

2529  DATA 

9. 

232, 

27. 

9. 

195. 

232. 

62. 

7. 

773 

3619  DATA 

3, 

9. 

0. 

232. 

126. 

266. 

114. 

32. 

761 

2539  DATA 

232. 

229, 

6. 

114. 

47. 

186. 

41. 

22, 

877 

3629  DATA 

256. 

6. 

126, 

3. 

161  . 

154. 

9, 

139. 

844 

2549  DATA 

199, 

30. 

2. 

232. 

47. 

9. 

232. 

119. 

861 

3639  DATA 

22, 

166. 

9. 

247. 

84. 

95. 

3. 

11 . 

668 

2559  DATA 

9. 

232, 

44. 

9. 

131. 

62. 

126, 

3. 

616 

3649  DATA 

219, 

116. 

4. 

286. 

6 , 

97. 

3. 

1 , 

692 

2569  DATA 

63. 

114. 

8. 

232. 

61 . 

9. 

232. 

147. 

866 

3659  DATA 

6. 

97. 

3, 

232. 

104. 

256. 

US. 

224, 

1936 

2579  DATA 

2. 

238. 

29. 

186. 

41. 

23. 

232. 

292. 

941 

3660  DATA 

186, 

41. 

22. 

232. 

196. 

8. 

232. 

247. 

1161 

2589  DATA 

2. 

114. 

12, 

186. 

128. 

9. 

189. 

67. 

679 

3679  DATA 

5, 

199, 

213. 

232. 

169. 

6. 

139. 

954 

2S99  DATA 

295. 

33. 

114, 

7. 

232. 

145. 

1. 

232, 

969 

3689  DATA 

64, 

134, 

3. 

232, 

162. 

8, 

199. 

224, 

1004 

2699  DATA 

221 . 

6. 

198. 

232. 

29. 

9. 

232, 

214, 

1140 

3699  DATA 

1. 

232, 

156. 

5. 

161. 

97. 

3. 

61. 

796 

2619  DATA 

8. 

195. 

232, 

249. 

6. 

139. 

54. 

134, 

1917 

3799  DATA 

219. 

139. 

39. 

95. 

5. 

247. 

227. 

187. 

1136 

2629  DATA 

3. 

129. 

264. 

193. 

18. 

1 16. 

97. 

128. 

646 

3719  DATA 

9. 

4. 

247. 

243. 

163. 

126. 

3. 

232. 

1918 

2639  DATA 

124. 

41. 

196, 

lie. 

91  , 

232. 

144. 

6, 

960 

3729  DATA 

296. 

5. 

176. 

78. 

232. 

149, 

5. 

195, 

1934 

2649  DATA 

114. 

79. 

232. 

259, 

2. 

131  . 

62. 

126. 

996 

3739  DATA 

232. 

193. 

6. 

166. 

24. 

12. 

199. 

232. 

984 

2659  DATA 

3. 

9. 

116, 

S3. 

188, 

41  . 

23. 

199. 

612 

3749  DATA 

232, 

113, 

8. 

161  , 

176. 

17. 

138. 

845 

2669  Data 

96. 

2. 

232, 

296, 

8. 

186. 

41. 

24. 

797 

3759  DATA 

39, 

189, 

17. 

264. 

les. 

60, 

2SS. 

137. 

1118 

2679  DATA 

232. 

292, 

8. 

232, 

246. 

8. 

232. 

233. 

1393 

3769  DATA 

39. 

93, 

3. 

247. 

227. 

163. 

95. 

3, 

861 

2669  DATA 

8. 

128. 

252, 

21  . 

117. 

46. 

232. 

292. 

1906 

3779  DATA 

185, 

32. 

9. 

247. 

241. 

163. 

91. 

3. 

962 

2699  DATA 

8. 

232, 

222. 

8, 

128, 

252. 

28, 

117, 

995 

3789  DATA 

161, 

166. 

17. 

165. 

32. 

9. 

247. 

228. 

1082 

2799  DATA 

35. 

232. 

97, 

2. 

232, 

47. 

2. 

232, 

669 

3799  DATA 

118, 

15. 

166. 

188  , 

1. 

232. 

173. 

5. 

685 

27 M DATA 

92. 

2. 

114. 

5. 

232. 

39, 

2. 

236, 

721 

3899  DATA 

160, 

9. 

205. 

33. 

232. 

199. 

5. 

295. 

978 

2729  DATA 

246. 

186, 

89. 

3. 

232. 

154. 

6. 

139, 

1946 

3810  DATA 

32. 

139. 

39. 

178. 

17. 

247. 

243. 

163. 

2739  DATA 

22. 

134, 

3. 

189, 

56. 

295, 

33. 

114. 

749 

3829  DATA 

69, 

3. 

139, 

289. 

139. 

22. 

192. 

17, 

891 

2749  DATA 

7. 

232, 

28. 

1 , 

232. 

194. 

8. 

196. 

697 

3830  DATA 

167. 

9. 

9. 

232. 

183, 

9. 

161. 

67. 

809 

2769  DATA 

232. 

168. 

8. 

232. 

97. 

8. 

195. 

232. 

1172 

3840  Data 

3. 

142. 

192, 

61. 

237. 

61  . 

219. 

199. 

1086 

2769  DATA 

132. 

6. 

129, 

264. 

193. 

18. 

116. 

56. 

816 

3859  DATA 

9. 

9. 

191  , 

193. 

16. 

38. 

196. 

S. 

SB3 

2779  DATA 

186. 

41, 

22, 

199. 

167. 

2. 

232. 

ne. 

956 

3889  DATA 

255. 

36. 

137. 

62. 

3. 

18, 

139, 

14. 

666 

2769  DATA 

8. 

139, 

84, 

134. 

3. 

232. 

112, 

8. 

699 

3879  DATA 

IBS, 

17. 

232, 

171. 

0. 

131  . 

251  . 

9. 

967 

2799  DATA 

169. 

2, 

9, 

233. 

149. 

8. 

3BB9  Data 

116. 

112. 

83. 

169. 

191  . 

17. 

60. 

226. 

957 

2809  DATA 

35, 

116, 

7, 

61. 

237. 

128. 

262. 

22. 

848 

3889  DATA 

139. 

209. 

139, 

30. 

178. 

17. 

247. 

227, 

1177 

2619  DATA 

117, 

27. 

232, 

3. 

114. 

15. 

186. 

709 

3999  DATA 

114, 

168. 

81  , 

265. 

223. 

119. 

163, 

139. 

1242 

2629  DATA 

89. 

3. 

232, 

76. 

6. 

139. 

22. 

134, 

692 

3918  DATA 

22, 

162, 

17. 

187. 

9. 

9, 

232. 

86. 

726 

2639  DATA 

3. 

139. 

295, 

232. 

164. 

1 . 

232. 

297, 

1293 

3929  DATA 

9, 

114. 

164. 

91  . 

161  . 

67. 

3. 

142. 

732 

2649  DATA 

0, 

196. 

232. 

94. 

8. 

232. 

23. 

8. 

792 

3939  DATA 

192, 

199, 

193, 

18. 

69. 

69. 

38, 

137. 

616 

2869  DATA 

196, 

232, 

68, 

6. 

232. 

225. 

6. 

114. 

1067 

3948  DATA 

190. 

3. 

IB, 

139. 

203, 

219. 

36. 

661 

2869  DATA 

80, 

232. 

75, 

2. 

131. 

62. 

126. 

5. 

711 

3959  DATA 

139, 

84. 

16. 

137. 

22. 

99. 

3. 

81  . 

581 

2679  DATA 

9. 

116. 

66. 

186. 

41. 

23. 

199. 

193, 

815 

3968  DATA 

83. 

232. 

74. 

9. 

91  . 

36. 

139. 

84. 

741 

2889  DATA 

2. 

232, 

S3, 

8. 

196. 

6. 

106. 

3, 

587 

3979  DATA 

1 . 

86. 

199. 

266. 

191  . 

139, 

14. 

91. 

967 

2899  DATA 

258, 

198. 

6. 

196, 

3. 

232. 

57. 

ese 

3980  DATA 

3. 

232. 

84. 

9. 

94. 

89. 

114. 

S. 

621 

2999  DATA 

6. 

126. 

252, 

19. 

116, 

15. 

198. 

6. 

742 

3990  DATA 

232. 

152, 

9. 

1 IS, 

222. 

131. 

198. 

29. 

1979 

2919  DATA 

198. 

3, 

254, 

198. 

6, 

106. 

3. 

0, 

675 

4900  DATA 

226. 

213. 

59. 

247. 

117. 

198, 

184. 

256. 

1499 

2929  DATA 

128, 

252. 

22. 

117. 

29, 

232. 

154, 

j , 

906 

4919  DATA 

268. 

179. 

38. 

137. 

134, 

8. 

18. 

232. 

969 

2939  DATA 

232. 

223, 

7, 

186. 

41. 

23. 

190. 

9, 

911 

4029  DATA 

213. 

9. 

14. 

14. 

31. 

7. 

196. 

86. 

659 

2949  DATA 

3. 

232, 

241  , 

7. 

198. 

47, 

3, 

235, 

956 

4938  DATA 

86, 

87, 

39. 

169. 

68. 

3. 

149. 

222. 

616 

2969  DATA 

87, 

232, 

198. 

7. 

195, 

232. 

92, 

1. 

1941 

4949  DATA 

129. 

198. 

9. 

16. 

142. 

222. 

295. 

37. 

949 

2969  DATA 

198, 

232, 

196, 

9. 

196, 

232. 

222, 

6. 

1189 

4050  DATA 

88. 

SI. 

95. 

94. 

93. 

195, 

161. 

99. 

856 

2979  DATA 

232. 

133, 

5. 

114. 

244. 

232, 

239, 

1. 

1290 

4960  DATA 

3, 

139, 

14. 

93. 

3. 

247, 

225. 

139. 

663 

2989  DATA 

131. 

62, 

126. 

3. 

8. 

116, 

79. 

186, 

694 

4979  DATA 

298. 

3, 

22. 

167, 

17. 

43. 

299. 

43. 

732 

2999  DATA 

41. 

23, 

199, 

233, 

2. 

232, 

197, 

7. 

925 

4080  DATA 

299. 

187. 

256. 

191. 

232. 

298, 

265. 

195. 

1732 

3999  DATA 

196. 

6. 

195. 

3, 

255. 

198. 

6. 

196, 

677 

4999  DATA 

39. 

149, 

209. 

6. 

9. 

16. 

142. 

216. 

749 

3919  DATA 

3. 

32, 

232. 

221  . 

7. 

128. 

262. 

31  . 

996 

4199  DATA 

128. 

69. 

9. 

116. 

59. 

246, 

66, 

11  , 

666 

3929  DATA 

lie. 

IS, 

198. 

6. 

195. 

3. 

223, 

198, 

664 

4119  DATA 

16. 

lie. 

45. 

128. 

69, 

229. 

lie. 

49, 

789 

3939  DATA 

6. 

196, 

3. 

9. 

128. 

252. 

19, 

117, 

631 

4129  DATA 

128. 

69, 

46. 

116. 

35. 

86, 

139, 

197, 

897 

3949  DATA 

184. 

232, 

42. 

232, 

131 . 

7, 

186, 

1915 

4139  DATA 

179, 

139. 

196. 

171  . 

139. 

194. 

171  . 

81. 

1269 

3989  Data 

41. 

23. 

199. 

9. 

3. 

232. 

149. 

7, 

664 

4149  DATA 

IBS. 

11. 

9. 

243. 

164. 

89. 

131  . 

198. 

1921 

3069  DATA 

128. 

62. 

198, 

3. 

9. 

116. 

3. 

131  , 

549 

4159  DATA 

15. 

166, 

67. 

94. 

61. 

192, 

246, 

68. 

see 

3979  DATA 

198. 

4. 

232, 

139. 

7, 

232. 

262. 

9. 

1964 

4160  DATA 

11  . 

2, 

lie. 

3. 

164. 

72, 

9, 

171  , 

559 

3089  DATA 

195. 

232. 

139. 

5. 

232. 

41  . 

5. 

114. 

964 

4179  DATA 

131  . 

198. 

32. 

226. 

195. 

31. 

248, 

196. 

1266 

3999  DATA 

7. 

232. 

147. 

1 . 

232, 

237. 

9. 

195, 

1951 

4189  DATA 

31. 

249. 

196. 

6. 

63. 

81  . 

140. 

299. 

965 

3190  DATA 

199, 

6. 

122, 

3. 

99. 

14. 

199. 

6. 

646 

4199  DATA 

5. 

9. 

16. 

f42. 

192. 

181  . 

99. 

3. 

618 

3119  DATA 

124, 

3. 

1 . 

0. 

232. 

64. 

7. 

186, 

617 

4209  DATA 

69. 

61. 

219. 

129. 

62. 

189. 

17, 

246. 

984 

3129  DATA 

46. 

22. 

199, 

232. 

1 . 

232. 

93. 

7. 

822 

4219  DATA 

16, 

lie. 

39. 

187. 

15. 

9. 

247. 

227. 

849 

3139  DATA 

232, 

233. 

1 , 

232. 

259, 

3. 

232. 

2SB, 

1438 

4229  DATA 

187. 

19. 

0. 

247. 

243, 

139. 

216, 

36, 

1889 

3149  DATA 

5. 

232. 

43. 

7. 

61. 

257. 

232, 

T9. 

877 

4239  DATA 

139. 

23. 

68. 

169. 

1 , 

9. 

lie, 

6. 

642 

3169  DATA 

6. 

139. 

64. 

122. 

3. 

129. 

238. 

169. 

651 

4249  DATA 

177. 

4. 

211. 

234. 

236, 

4. 

129, 

226, 

1229 

3169  DATA 

9. 

69. 

54. 

120. 

3. 

119. 

3. 

232, 

see 

4269  DATA 

266, 

16. 

129, 

259, 

246, 

15. 

115, 

16. 

1946 

3179  DATA 

145, 

6. 

195, 

232. 

56. 

5. 

232. 

223, 

1994 

4269  DATA 

236, 

11. 

91  . 

299. 

227, 

38. 

139, 

23. 

975 

3160  DATA 

4. 

187. 

9. 

16. 

169, 

74. 

296, 

33, 

699 

4279  DATA 

131, 

259, 

248. 

US. 

6, 

89. 

91  . 

7, 

936 

3199  DATA 

39. 

6, 

232. 

21  . 

7. 

259, 

140. 

22. 

798 

4269  DATA 

248, 

195, 

89. 

91  . 

7. 

249, 

195. 

39. 

1194 

3290  DATA 

169, 

3. 

157. 

38. 

161 . 

3. 

261  , 

149, 

892 

4299  DATA 

161  . 

67. 

3. 

142. 

192, 

142, 

216, 

61. 

974 

3219  DATA 

39, 

187, 

3. 

161  . 

44. 

9, 

183, 

153, 

711 

4399  DATA 

237, 

38. 

139. 

159, 

6, 

18. 

131  , 

289. 

ees 

3229  DATA 

3. 

142, 

216, 

51 . 

192. 

139, 

249. 

64, 

1947 

4319  DATA 

266, 

116, 

76, 

131  . 

234. 

29. 

65. 

93. 

1999 

3239  DATA 

191. 

136, 

3. 

185. 

8. 

9. 

243, 

166, 

932 

4329  DATA 

85. 

38. 

139, 

158, 

3. 

18. 

61. 

237. 

729 

3249  DATA 

117. 

243, 

139, 

214. 

187. 

153. 

3. 

164, 

1249 

4339  DATA 

69, 

218. 

116. 

63. 

139. 

243. 

131, 

196. 

1187 

3289  DATA 

9. 

78. 

33. 

259. 

46. 

139, 

38, 

788 

4349  DATA 

5. 

139, 

251. 

131. 

199, 

25, 

165. 

11. 

946 

3269  DATA 

161. 

3. 

46. 

142. 

22. 

159. 

3. 

261. 

787 

4369  DATA 

9. 

243, 

166, 

118. 

21. 

139, 

243. 

139. 

1969 

3279  DATA 

7. 

31  . 

166. 

128. 

9, 

189, 

26, 

285, 

763 

4369  DATA 

261  . 

131 . 

199. 

29. 

185. 

19, 

9. 

139, 

935 

3289  DATA 

33, 

187. 

9. 

32. 

180. 

74. 

295. 

33. 

744 

4379  DATA 

8. 

168, 

137, 

68. 

264. 

226, 

246, 

169, 

1292 

3299  DATA 

232, 

199. 

6. 

232. 

139. 

6. 

196, 

189, 

USB 

3399  DATA 

96, 

256. 

238, 

3. 

189. 

169. 

0. 

232, 

1170 

fRN.BAS  continuesf 
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4989  DATA 

1 . 

9. 

>31  . 

195. 

20. 

80. 

218. 

114. 

738 

5039 

DATA 

3. 

232. 

188, 

259. 

235. 

3. 

232, 

142. 

1285 

4308  DATA 

211  , 

131  . 

234. 

29. 

131  , 

263. 

9. 

117. 

1007 

5049 

DATA 

269. 

266, 

14. 

132. 

3. 

117, 

247. 

138. 

1166 

4490  DATA 

109. 

03. 

60. 

69. 

236. 

171  . 

31. 

106, 

1963 

6069 

DATA 

14. 

112. 

3. 

136. 

14. 

113. 

3. 

106. 

609 

4419  DATA 

288. 

84. 

67. 

3. 

31  . 

149. 

290. 

6. 

755 

5089 

DATA 

100. 

223, 

3. 

101  . 

182. 

1 . 

183, 

10. 

072 

4429  DATA 

9, 

18, 

142. 

192. 

100. 

3. 

18, 

130. 

799 

6079 

DATA 

186. 

22. 

0. 

172. 

138. 

210. 

232, 

2. 

067 

4439  DATA 

2S4. 

188. 

238. 

10. 

243. 

166. 

14. 

14. 

1139 

6089 

DATA 

228. 

248. 

131. 

100. 

lie. 

264. 

297. 

1382 

4449  DATA 

31  . 

232. 

63. 

0, 

61  . 

237, 

109. 

811 

6009 

DATA 

117. 

238. 

109. 

178. 

1 , 

186. 

1. 

9, 

911 

4489  DATA 

193, 

10. 

101  . 

144. 

18. 

137. 

82. 

191  , 

774 

5:99 

DATA 

232. 

69. 

160. 

88. 

3. 

4. 

OK. 

893 

4489  DATA 

3. 

149. 

299. 

6. 

9. 

18. 

142. 

216. 

722 

6: 19 

DATA 

232. 

58. 

176. 

58. 

232. 

51. 

1. 

097 

4479  DATA 

129. 

89. 

266. 

116. 

11  . 

232. 

60. 

9, 

881 

6129 

DATA 

232. 

09, 

130, 

>14  , 

129. 

3. 

232. 

871 

4489  DATA 

131  . 

100. 

29. 

120. 

69, 

9. 

lie. 

246. 

808 

6:39 

DATA 

113. 

9. 

105. 

128, 

69. 

07. 

114. 

716 

4409  DATA 

14. 

31  . 

70. 

137. 

82. 

193. 

3. 

130. 

668 

6:49 

DATA 

128. 

69, 

122. 

110. 

3, 

128. 

38. 

06. 

801 

4699  DATA 

39. 

124. 

3. 

131, 

261, 

21  . 

116. 

11. 

686 

6:59 

DATA 

79. 

128. 

69. 

9. 

117. 

237. 

les. 

130. 

046 

4819  DATA 

104. 

>89. 

9. 

246. 

227, 

6. 

87. 

1 , 

809 

6:89 

DATA 

64. 

lie. 

3. 

3. 

245. 

120. 

254. 

193. 

097 

4520  DATA 

183. 

122. 

3. 

106. 

104, 

0. 

9. 

101  , 

058 

6:79 

DATA 

18. 

116. 

a. 

100. 

6. 

118. 

3. 

193. 

608 

4839  DATA 

193. 

18. 

186. 

162. 

88. 

243. 

171  , 

101  . 

1121 

6:89 

DATA 

18. 

236. 

30, 

130, 

39. 

193. 

3. 

120. 

608 

4649  DATA 

193. 

18. 

190. 

79. 

3. 

186. 

a. 

0. 

577 

5 '.09 

DATA 

261  . 

175. 

21  . 

>10. 

8, 

100, 

6. 

lie. 

806 

4589  DATA 

243. 

104. 

106. 

86. 

86. 

87. 

86. 

88. 

1932 

6299 

DATA 

3. 

193. 

18, 

236, 

21  , 

120. 

235. 

72. 

018 

4569  DATA 

48. 

130. 

C4. 

191  . 

3. 

139. 

216. 

69, 

768 

6219 

DATA 

3. 

60. 

243. 

118, 

2. 

130. 

243. 

137. 

044 

4679  DATA 

242, 

(10. 

17. 

46, 

108. 

106. 

131  . 

047 

6229 

DATA 

64. 

lie. 

3, 

130. 

64. 

120. 

3. 

232. 

721 

4889  DATA 

198, 

49. 

69. 

242. 

no. 

6. 

48. 

190. 

095 

6239 

DATA 

33. 

9. 

106, 

130. 

64. 

129. 

3. 

3. 

547 

4609  DATA 

2. 

170. 

236, 

243. 

46. 

137. 

84. 

191  . 

097 

5249 

DATA 

245. 

too. 

218, 

265, 

120. 

254. 

87. 

1 . 

1356 

4890  DATA 

3. 

04. 

46. 

266. 

8, 

124. 

3. 

3. 

634 

6269 

DATA 

114. 

13. 

180, 

40, 

0. 

50. 

54. 

122. 

501 

4019  DATA 

253, 

178. 

102, 

179. 

176. 

106. 

179. 

131  . 

1464 

6289 

DATA 

3. 

116. 

4, 

232. 

(1. 

9, 

195. 

232. 

788 

4829  DATA 

198. 

6. 

106. 

0. 

9. 

232. 

70. 

0, 

797 

5279 

DATA 

186. 

266, 

106, 

130. 

62. 

128, 

3. 

130, 

lose 

4839  DATA 

128. 

00. 

32. 

116, 

9. 

176. 

46. 

179. 

737 

6289 

DATA 

14. 

>39. 

3. 

138. 

39. 

111. 

3. 

232, 

661 

4849  DATA 

186. 

3. 

9. 

232. 

86. 

9. 

04. 

71  . 

669 

6209 

DATA 

89. 

9, 

228. 

261  . 

137. 

54. 

120, 

3, 

889 

4889  DATA 

130. 

80. 

18. 

179. 

06, 

131  . 

109. 

49. 

869 

(•399 

DATA 

138. 

39. 

113, 

3. 

232. 

143, 

254. 

130. 

1052 

4889  DATA 

48. 

2f 

H4. 

191  , 

3. 

48. 

137. 

62. 

704 

6319 

DATA 

64. 

118. 

3. 

130. 

62. 

129. 

3, 

100. 

808 

4879  DATA 

191  . 

3. 

60. 

80. 

82. 

130. 

168. 

3. 

894 

(i.329 

DATA 

8. 

139. 

3, 

0. 

9. 

172. 

69, 

02. 

403 

4889  DATA 

18. 

138. 

7. 

69, 

228, 

69. 

107. 

no. 

816 

6339 

DATA 

118. 

7. 

71  . 

71  . 

80. 

108. 

117. 

246, 

883 

4809  DATA 

22. 

130. 

71  . 

3, 

60. 

88. 

1 . 

117. 

489 

6349 

DATA 

79. 

137. 

82. 

128. 

3. 

256. 

8, 

130. 

701 

4799  DATA 

0. 

83. 

88. 

130. 

243. 

232, 

131, 

2»5, 

: 178 

6369 

DATA 

3. 

lOK. 

1 . 

9. 

232. 

38. 

9. 

172. 

620 

4719  DATA 

04. 

01  . 

131  . 

106. 

29. 

236. 

228. 

48. 

1938 

6389 

Data 

69. 

9. 

117. 

241  . 

>06. 

51  . 

237. 

130. 

1949 

4729  DATA 

143. 

8. 

191  . 

3. 

03. 

04, 

105. 

172. 

897 

(1379 

DATA 

64. 

lie. 

3. 

101  . 

66. 

t. 

183, 

21  . 

635 

4730  DATA 

89. 

32. 

118. 

>79. 

226. 

248, 

106. 

1948 

6309 

DATA 

185. 

49. 

0, 

172, 

138. 

216. 

232. 

19. 

003 

4749  DATA 

109. 

8. 

126. 

3. 

9. 

186. 

78. 

698 

6399 

DATA 

0. 

226, 

248. 

131, 

190, 

80. 

254, 

297, 

1345 

4769  DATA 

3. 

232. 

89. 

9. 

61  . 

291  . 

ISO. 

62. 

757 

6499 

DATA 

117. 

238. 

106. 

130, 

22, 

107. 

3, 

181  . 

082 

4780  DATA 

118. 

3, 

129. 

256. 

193. 

10. 

118. 

704 

6419 

DATA 

109. 

3. 

142. 

102. 

236. 

168. 

1 . 

117. 

068 

4779  DATA 

139. 

39. 

134. 

3. 

76. 

139. 

243. 

172, 

936 

6429 

DATA 

251  . 

250. 

236. 

188. 

1 . 

lie. 

251, 

130. 

1411 

4789  DATA 

89. 

108. 

117. 

261  . 

86. 

68. 

286. 

8. 

1036 

6439 

DATA 

105. 

179, 

261. 

71  . 

14, 

7. 

105. 

232. 

1135 

4709  DATA 

128. 

3. 

172. 

89. 

0, 

1 17. 

247. 

128, 

8H3 

6449 

DATA 

77. 

9. 

186. 

41  . 

22. 

186. 

70. 

24. 

814 

4899  DATA 

126. 

2. 

108. 

116. 

lb. 

76, 

76. 

131  . 

735 

6469 

DATA 

238. 

13. 

106. 

41  . 

23. 

168. 

70. 

23. 

785 

4819  DATA 

230. 

40. 

131  . 

236, 

49. 

128. 

03. 

106. 

1972 

6489 

DATA 

238. 

5. 

61. 

291  . 

186. 

70. 

24. 

85. 

866 

4829  DATA 

117. 

246. 

236. 

217. 

09. 

232. 

9. 

9. 

1 14b 

6479 

DATA 

83. 

138. 

82. 

111. 

3. 

184. 

0, 

6, 

587 

4839  DATA 

114. 

4. 

226. 

240. 

106. 

09. 

226. 

263. 

1356 

6489 

DATA 

205. 

18. 

01  . 

03. 

106. 

232. 

18, 

9. 

850 

4849  DATA 

105. 

180. 

60. 

296. 

33. 

108. 

139. 

64, 

1969 

6499 

DATA 

172. 

80. 

9. 

lie. 

6. 

232. 

3. 

0. 

688 

4869  DATA 

118. 

3. 

181  . 

129. 

3. 

46. 

67. 

1. 

516 

6$;99 

DATA 

23S, 

240. 

106. 

86. 

180. 

14. 

205. 

18. 

1177 

4869  DATA 

177. 

160. 

248. 

241. 

177. 

49. 

246. 

226, 

1612 

5619 

DATA 

04. 

106. 

88. 

60. 

266, 

189. 

2, 

296, 

1067 

4879  DATA 

3, 

249. 

137. 

84. 

118. 

3. 

120. 

82. 

746 

6629 

DATA 

16. 

04. 

106. 

178. 

7. 

180, 

2. 

296, 

977 

4880  DATA 

119. 

3. 

193. 

10. 

lie. 

B. 

172, 

80. 

506 

8!i39 

DATA 

33. 

105. 

189. 

9. 

206. 

22, 

105. 

185. 

1015 

4809  DATA 

108. 

117. 

281. 

137. 

64. 

134. 

3. 

195. 

1987 

5649 

DATA 

9. 

32. 

236. 

4 . 

130. 

14. 

114. 

3. 

•641 

4099  DATA 

199. 

194. 

IT. 

108. 

4. 

92, 

79. 

138. 

093 

6659 

DATA 

189. 

206. 

16. 

106. 

186. 

2. 

24. 

800 

4019  DATA 

22. 

08. 

3. 

284. 

104. 

189. 

71  . 

295, 

1917 

6!>89 

DATA 

232. 

215. 

266, 

161  . 

124  . 

3. 

232. 

10. 

1232 

4929  DATA 

33. 

232, 

167. 

9. 

187. 

106. 

17. 

128. 

089 

5679 

DATA 

9. 

100. 

209, 

1 . 

232. 

185. 

266. 

lOH. 

1260 

4039  DATA 

83. 

9. 

116. 

00, 

189. 

146. 

18. 

61  . 

882 

boee 

DATA 

161. 

3. 

167. 

10. 

0, 

51  . 

291  . 

739 

4049  DATA 

219. 

188, 

244. 

1. 

88. 

130. 

243, 

130. 

1227 

61:09 

DATA 

61. 

219. 

247. 

243. 

120. 

104, 

40. 

82. 

1293 

4069  DATA 

263. 

128. 

126. 

286. 

198. 

117, 

18. 

128. 

1229 

51199 

DATA 

86. 

81  . 

0. 

9. 

(17. 

242, 

80. 

232. 

805 

4989  DATA 

81  . 

9. 

117. 

19. 

128. 

89. 

02. 

116. 

584 

6619 

DATA 

160, 

266. 

228. 

269. 

196. 

82. 

130. 

22. 

1337 

4079  DATA 

18. 

128. 

09. 

9. 

118. 

19. 

166. 

116. 

811 

6629 

DATA 

87. 

3. 

189. 

14. 

296. 

33. 

00. 

106, 

897 

4009  DATA 

238. 

131  . 

107. 

49, 

226. 

222, 

236. 

55. 

1344 

4009  DATA 

73, 

lie. 

62. 

79, 

139. 

222. 

131  . 

107. 

1999 

6999  DATA 

42. 

128. 

124. 

288, 

9. 

117. 

296. 

139, 

1919 

6919  DATA 

14. 

124. 

3. 

43. 

202. 

137. 

14. 

132. 

689 

6929  DATA 

3. 

138. 

14. 

111. 

3. 

136. 

14. 

113. 

532 

(RN.BASetkisi 

case)  the  root  entry  number.  If  it  is  found. 

I it  is  expanded  and  stored  in  the  display  rec- 
ord indented  two  spaces  to  the  right,  re- 
flecting the  fact  that  it  is  a subdirectory. 
STORE_NAME  is  a recursive  routine  that 
calls  itself  to  .store  the  next  level  of  subdir- 
ectory until  no  more  branches  are  found. 

RN  returns  in  the  same  way  to  store  the 
rest  of  the  root  directory  entries  after  the 
i last  subdirectory  and  any  branches  are 
found  for  the  first  subdirectory.  All  that  re- 
mains to  be  done  is  to  display  the  appropri- 
ate page  of  the  directory  listing  and  high- 
light the  default  directory.  The  display  on 
the  screen  is  achieved  by  writing  directly 
to  the  screen  buffer,  enhancing  RN's  al- 
ready speedy  algorithms. 

REDUCED-RATE  RESIDENCY  To  le- 
j duce  or  expand  the  RAM  requirements  of 
I an  installed  RN.  change  the  “500"  in  the 


END-RESIDENT  equate  at  the  very  end 
of  the  a.ssembly  listing  to  a number  more 
closely  reflecting  your  needs.  If  you  have 
only  the  .COM  file,  change  the  offset  di- 
rectly with  DEBUG.  First  decide  how 
many  directories  you'll  ever  expect  to  need 
and  add  another  .50  directories  or  so  as  a 
buffer  (caution:  RN  dttes  not  check  to  see  if 
there  are  more  directories  than  it  can  store, 
so  be  a bit  generous).  Multiply  your  direc- 
tory requirements  by  20  ( there  are  20  bytes 
per  record),  add  4541  (the  length  of  RN’s 
code  plus  some  string  space),  and  convert 
the  result  to  hex.  SideKick's  calculator  is 
handy  for  this  type  of  addition  and  conver- 
sion. Then  enter 

DEBUG  RN.COM 
E 676  yz  wx 
W 

Q 


Note  that  wxyz  is  the  number  you  calculal-  i 
cd  above  (in  hex),  but  that  the  word  must  | 
be  stored  in  the  customary  byte-reversed 
order,  yzwx. 


IN  CONCLUSION  That's  the  best  of 
RN.  While  there  are  some  other  interesting 
routines,  most  of  them  have  been  bor- 
rowed and  adapted  from  other  programs 
that  I've  written  for  this  column.  At  4K. 
RN  is  a little  heftier  than  most  utilities  that 
have  appeared  in  this  column,  but  the 
nurse's  lightning  disk  reading  and  instant 
resident  directory  map  don’t  come  free. 
When  you  get  a taste  of  its  power,  espe- 
cially when  teamed  up  with  DR,  1 think 
you'll  be  glad  you’ve  added  RN  to  your 
utilities  collection. 


i 
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Why  Your  Hard  Disk  May  Be  Only 
Seconds  Away  From  Total  Failure! 


WELCOME  TO  THE  INNER  WORLD  OF  HARD  DISKS:  WHERE 
MICROSCOPIC  PROBLEMS  CAUSE  MAJOR  CATASTROPHIES. 


A typical  20-megabyte  hard  disk  contains  over  200,000,000  bits.  If  only  one  bif  changes  or  fails,  you  can 
lose  everything  on  your  disk.  Hard  disks  are  subject  to  so  many  inherent,  uncontrollable  conditions  that 
random  failures  occur  with  alarming  frequency.  You  already  may  have  been  tortured  by  one  of  these  hard 
disk  error  messages:  DATA  ERROR,  GENERAL  FAILURE!  ERROR  READING,^WRITE  FAULT,  BAD 
SECTOR,  SECTOR  NOT  FOUND,  FILE  ALLOCATION  TABLE  BAD,  DISK  ERROR  READING  FAT, 

DISK  NOT  READY,  INVALID  DRIVE  SPECIFICATION,  NON-SYSTEM  DISK  OR  DISK  ERROR,  READ 
FAULT,  BAD  data,  ABORT-RETRY-IGNORE  — plus  hundreds  more  that  we  simply  don't  have  space 
to  mention.  Here  is  why: 

PROBLEM  ONE:  OUT  OF  ALIGNMENT.  There  are  hundreds  of  circular  tracks  packed  into 
every  inch  of  your  hard  disk's  magnetic  recording  media.  They  are  extreme// thin,  about  as  thick  as  a single 
strand  of  hair.  Perfectly  aligned  tracks  on  a new.  out-of-the-carton  hard  disk  look  like  those  in  figure  1. 

Your  programs  read,  but  never  write,  to  any  of  the  special  Track  and  Sector  ID  areas  shown  in  black. 

When  your  system  has  been  off  and  is  cold  — in  the  morning,  for  instance  — head  positioning  mechanics 
shrink,  causing  heads  to  read  and  write  towards  the  inside.  As  the  unit  warms  they  expand  and  tend  to 
read  and  write  towards  the  outside.  Add  friction,  wear-and-tear.  play,  torquing,  repeatability,  vibration, 
irregular  platter  and  surface  expansion,  etc.  — and  within  a very  short  time  your  data,  program  arKf 
system  sectors  can  go  out  of  alignment  like  those  shown  in  figure  2.  This  is  a continual,  serious  problem: 
valuable  data  may  be  written  so  far  off  current  head  tracking  that  it  is  no  longer  readable,  resulting  in 
devastating  errors  and  lost  data. 

Disk  Technician!^  Automatic  Al  Software  System's  early  warning  detection  must  be  used  daily  to  keep 
data,  program  and  system  sectors  in  perfect  alignment.  When  even  the  slightest  change  is  detected,  Disk 
Technician  safely  removes  any  data  and  stores  it  in  your  computer's  RAM.  then  restores  perfect  alignment 
by  rewriting  the  entire  track,  including  the  "read  only  Track  and  Sector  ID  areas,  using  Disk  Technician's 
own  factory  low-level.  Real  format.  This  new  track  is  then  thoroughly  retested,  and  only  if  has  been 
perfectly  repaired,  will  Disk  Technician  allow  your  valuable  programs  and  data  to  use  it  again.  If  retesting 
reveals  that  any  bit  is  not  perfect,  data  is  relocated  to  a good  area  and  the  bad  area  is  saTety  blocked  from 
future  DOS  use.  When  Disk  Technician  repairs  an  area,  it  specially  monitors  that  spot  on  all  subsequent 
tests  to  make  certain  it  stays  repaired.  This  is  a totally  automatic,  unattended  process. 

PROBLEM  TWO:  MEDIA  AND  DISTANCE.  The  typical  distance  between  the  head  and 
the  media  is  about  25  millionths  of  an  inch.  By  comparison,  a smoke  particle  is  about  10  times  greater  and 
a human  hair  is  over  100  times  greater!  Expansion  and  contraction  caused  by  normal  heating  and  cooling, 
wear-and-tear,  media  degradation,  vibration,  humidity,  platter  wobble  and  aging  all  cause  this  distance  to 
vary  (see  figure  3).  Read  and  write  quality  varies  directly  with  these  distance  changes. 

No  matter  how  carefully  the  hard  disk  media  was  manufactured,  there  still  will  be  variations  in  coating  thick- 
ness, smoothness  and  magnetic  density  (see  figure  3).  Add  aging  and  magnetic  retentivity  changes,  and 
some  spots  may  change  from  "good”  to  "unreliable”  overnight.  Magnetic  hard  disks  act  just  like  old  pho- 
tos: they  fade  away  — along  with  your  data!  Disk  Technician  is  the  only  total  solution  to  these  problems. 

Disk  Technician  reads,  writes  and  tests  every  single  biton  the  harddisk,  occupied  or  not.  using  special  pro- 
prietary testing  and  repair  algorithms  to  check  for  soft  error  rate,  magnetic  retentivity,  and  the  ability  to 
read  and  write  perfectly.  If  even  the  smallest  marginaiity  or  error  is  found.  Disk  Technician  will 
automatically  proceeo  with  its  complete  repair  and  restoration  process.  DOS  and  other  programs  can 
only  tell  you  after  10  to  30  errors  have  been  made.  Our  testing  reveals  that  once  a spot  makes  more  than 
3 to  5 soft  errors,  total  failure  is  imminent.  Disk  Technician's  aaily  preventive  testing,  repair  and  recovery  is 
the  only  real  cure. 

PROBLEM  THREE:  POWER.  Static  electricity,  turning  power  on-and-off,  brownouts,  surges, 
spikes  and  static  electricity  all  can  cause  the  heads  to  write  meaningless  "garbage"  into  whatever  tracks 
they  happen  to  be  located  over.  Although  hard  disks  and  computers  are  designed  to  minimize  accidental 
head  writes,  they  still  occur  and  cause  devastating  damage  — often  wiping  out  an  entire  disk.  Disk 
Technician  takes  a new  approach  to  cure  these  problems. 

When  Disk  Technician  is  run,  it  automatically  installs  SafePark*^  memory  resident  software  program  and 
creates  a "safe  zone"  on  your  hard  disk,  safely  relocating  any  data  in  this  area.  Then,  whenever  you  boot 
from  your  hard  disk.  SafePark  becomes  memory  resident  and  operates  with  all  of  your  programs  all  of  the 
time.  When  there  is  no  disk  activity  for  approximately  7 seconds  (user  adjustable).  SafePark  automatically 
moves  the  heads  to  the  safe  zone.  Once  the  heads  have  been  moved  — which  will  almost  always  be  the 
case  — and  there  is  static  electricity  or  a power  glitch,  any  damage  will  be  confined  to  the  safe  zone: 
protecting  your  valuable  data  and  programs. 

WHY  SUFFER  AND  TORTURE  YOURSELF  WITH  HARD  DISK  GRIEF?  Disk  Technician  virtually 
eliminates  all  your  problems!  It  is  so  easy  to  use  — absolutely  no  technical  skill  is  needed  — and  takes  less 
than  60  seconds  of  operator  time  daily.  BUY  NOW!  MEAD-OFF  HARD  DISK  DISASTERS 
BEFORE  THEY  COST  YOU  TIME  AND  MONEY!  


Figure  1*  Perfectly  align- 
ea  tracks.  The  black  areas 
are  "read  only."  These 
store  cnffca/ track  and 
sector  ID  information.  The 
white  areas  are  data  sect- 
ors and  store  your  system, 
programs  and  data. 


Marginal  Clash! 

Figure  2*  Sectors  out  of 
alignment  with  the  track. 

The  most  frequent  cause 
of  lost  or  unreadable  data. 
See  Problem  One. 
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Figure  3*  Heads,  media 
and  platter.  A:  The  dist- 
ance from  the  heads  to 
the  media  continually  chan- 
ges. B:  The  magnetic  coat- 
ing varies  in  thickness  and 
smoothness.  C:  Magnetic 
retentivity  varies  and 
decays.  See  Problem  Two. 

"Magnified  and  simplified 
for  clarity. 


"My  hard  disk  works  perfectly.  Why  do  I need  Disk  Technician?" 
First-time  users  are  shocked  by  the  large  number  of  errors  Disk 
Technician  finds  and  repairs  on  disks  that  seemingly  worked  perfect  — 
many  that  were  only  seconds  away  from  total  failure'  Every  hard  disk 
will  lose  data  — the  only  question  is  when  Used  daily.  Disk  Technician 
can  virtually  eliminate  data  losses,  costly  downtime  and  user  torture 
Disk  Technician  pays  for  itself  many  times  over  "What  is  so  special 
about  Disk  Technician?"  Disk  Technician  is  a new  category  o\ 
software:  daily  prevention  software  that  repairs  and  maintains  hard 
disks  by  predicting  and  correcting  failures  before  and  after  they 
happen.  This  breakthrough  artificial  intelligence  system  automatically 
prevents,  detects,  repairs  and  recovers  hard  disk  media  failures 


before  and  after  data  is  lost,  it  takes  less  than  60  seconds  of  operator 
time  daily  to  use  and  runs  automatically,  unattended.  Anyone  who  can 
press  the  "RETURN"  key  can  use  it.  "How  does  Disk  Technician 
really  work?"  Simply  staled.  Disk  Technician  reads,  writes  and  fesfs 
every  single  byte  and  bit  on  the  hard  disk,  occupied  or  not.  using  special 
proprietary  testing  and  repair  algorithms  that  can  predict  and  correct 
a failure  before  or  after  it  nappens.  This  makes  certain  that  every  bit  is 
tested  for  soft  error  rate,  magnetic  retentivity.  and  the  ability  to  read 
and  write  perfectly.  When  Disk  Technician  repairs  an  area,  it  specially 
monitors  that  Spot  on  all  subsequent  tests  to  make  certain  it  stays 
repaired.  • You  cfon'f  need  to  reformat  * You  don't  need  to  clobber 
data  • You  do  need  to  run  Disk  Technician  daily! 


*****************'** 

'Disk  T«crv>ician  s«ems  iika  a prMuci  eveni 
own«r  ol  a hard  d<sk  siKHjid  sanousiy  cona- 
i)er  Duy’i'ig  and  us-no  daily  tor  prevaniiva 
maintananca'  Eric  Mndburg-Otmenni 
Naw  for*  Tlmaa  • Sound  loo  good  lo 
ba  true^  l though!  so.  too  But  aher  witnas 
ling  a law  minor  miraclai  and  a mator  miracle 
or  two.  I'm  a Oeiievar  Tms  $99  soTtwara 
mair  M the  bast  mvastmant  you  could  aver 
make*  MHt  Jortaa.  PC  MaMaiwa 
********'*•********* 


Works  on  a single  system 
of  any  IBM-PC«T/AT. 
derivative,  COMPAQ  or 
true  IBM  clone  - Always 
booled  and  run  from  origin- 
al diskene  and  does  not 

Bel  installed  on  hard  disk  • 
equires:  PC  or  MS-OOS 
2.1  10  3.3.  256Kot  RAM 
artd  a single  5- 1 /A"  floppy 
drive. 


ONLY  $99.95  COMPLETE 

From  Your  Authorized  Disk  Technician  Dealer 
or  Factory  Direct!  ORDER  NOW.'  Visa  MC 
(800)  847-5000  or  (619)  274-5000 


tMOGarnal  Avanuc-San  Chago.  CA  9210S 
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■ ENVIRONMENTS  ■ CHARLES  PETZOLD 


Welcome  to  the 

POST-DOS  WORLD 


DOS  is  dead;  long  live  OS/2.  Here’s  the  first  installment  of  a new  column  that  will  keep  you 
abreast  of  the  latest  developments  in  the  new  IBM  operating  system. 


OS/2,  Microsoft  Windows,  prolect- 
ed-mode,  viitual-86  mode,  appli- 
cations program  interfaces,  multi- 
tasking, messaging,  interprocess 
communication,  dynamic  linking, 
threads,  queues,  semaphores.  . . . 

Keeping  up-to-date  with  the  changing 
operating  system  environments  for  the 
IBM  PC  has  recently  become  more  diffi- 
cult than  ever.  Programmers  and  other  in- 
terested observers  suddenly  have  a whole 
lot  of  new  stuff  to  leam.  Despite  every- 
thing we  know  about  DOS,  we’re  all  back 
in  first  grade  again. 

Environments  is  a new  column  that  will 
be  devoted  to  beating  a clear  path  through 
this  jungle,  to  telling  you  what's  happen- 
ing and  why,  to  exploring  the  new  con- 
cepts and  getting  you  up  to  speed.  More 
specifically,  it’s  about  OS/2,  Windows, 
and  whatever  else  may  come  along.  Envi- 
ronments is  not  about  DOS,  but  about  the 
post-DOS  environments  for  the  PC. 

LIFE  AFTER  DOS?  Though  still  the 
dominant  operating  system  for  personal 
computers,  MS-DOS  is  a dinosaur.  By  not 
adapting  to  the  changing  needs  of  program 
developers  and  users,  IX)S  has  become  a 
dead  end  on  the  evolutionary  path  and  is 
headed  for  extinction.  It’s  played  out,  un- 
faable,  and  hopelessly  inadequate  for  sup- 
porting the  applications  of  the  1990s. 
When  otherwise  sensible  people  get  excit- 
ed that  DOS  3.3  finally  lets  you  turn  off  the 
batch  file  echo  mode  without  first  display- 
ing the  “Echo  Off’  message,  you  can 
sense  in  their  very  diminished  expectations 
that  the  end  is  near. 


There  ate  some,  of  course,  who  believe 
that  the  only  thing  IX)S  needs  is  a good 
RAM-resident  program  manager.  Several 
other  software  vendors  are  trying  to  make 
do  by  developing  appendages  to  DOS  that 
exploit  the  virtual-86  mode  of  the  80386 
microprocessor.  And  still  others  continue 
to  predict  (as  they  have  been  doing  for 
many  years  now)  that  UNIX  is  the  only  op- 
erating system  that  can  take  us  into  the  hi- 
ture.  Should  any  of  these  environments 
make  significant  inroads  and  become  a real 
factor  in  the  PC  market,  it  too  will  become 
a topic  for  this  column. 

But  right  now  it  appears  that  the  succes- 
sor to  MS-DOS  will  Microsoft’s  Oper- 
ating System/2.  [See  the  author's  article 
on  OS/2,  "Smooth  Operator,"  PC  Maga- 
zine, Volume  6 Number  13, — Ed,]  OS/2 
has  momentum,  OS/2  has  IBM  support, 
and  most  important,  OS/2  has  a lot  of  real- 
ly neat  stuff  in  it.  It’s  an  operating  system 
that  programmers  can  work  with,  rather 


■ Programmers  suddenly 
have  a lot  of  new  stuff  to 
leam.  Despite  everything 
we  know  about 
DOS,  we’re  all  back 
in  first  grade  again. 


than  work  around.  In  comparison  with 
OS/2.  DOS  hardly  deserves  to  be  called  an 
operating  system  at  all. 

THE  osa  ENVIRONMENT  From  the 
programmer’s  perspective,  an  operating 
system  is  an  environment  that  provides 
programs  with  the  means  to  use  the  hard- 
ware of  the  computer.  The  operating  sys- 
tem is  also  the  program’s  link  to  the  out- 
side world.  This  link  is  made  through  the 
operating  system’s  applications  program 
interface  (API).  The  API  answers  the 
questions;  “How  does  my  program  talk  to 
the  operating  system?’  ’ and  ‘ ’What  can  the 
operating  system  do  for  me?’  ’ 

The  only  substantial  thing  MS-DOS 
can  do  for  programs  is  access  files  without 
directly  accessing  the  disk.  MS-DOS  is 
limited  to  the  I -megabyte  memory  space 
of  the  8088  (of  which  generally  640K  is 
available  for  DOS  and  applications  pro- 
grams), and  it  can  mn  only  one  program  at 
a time. 

OS/2  drastically  changes  this  environ- 
ment. The  basic  memory  space  is  16  me- 
gabytes, and  virtual  memory  (that  is, 
memory  that  is  swapped  to  disk)  allows 
programs  to  use  more  memory  than  actual- 
ly exists  in  the  machine.  Multiple  pro- 
grams are  effieiently  and  safely  multi- 
tasked.  Further,  OS/2  allows  programs 
both  to  create  multiple  threads  of  execu- 
tion (with  the  different  threads  running  si- 
multaneously) and  to  communicate  with 
other  programs. 

But  in  changing  the  environment  in 
which  programs  run,  OS/2  also  changes 
the  API  and  the  programming  rules.  You 
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Everybody’s 

Favorite 

PC-File  + “ 

Everybody  loves  PC-File  + ! 
PC-File+  is  fast,  easy  to 
use  and  powerful! 

PC  Week  says,  "PC-Fiic  + 
gels  high  marks  for  ease  of  use.” 

PC-File  + users  can’t  say 
enough  either,“/’C-f//c+  is 
the  happiest  blend  of  power  and 
convenience  of  use  I've  found. 
And  at  your  modest  price,  it’s  a 
winner.*' John  J.  Myers 

PC-File  + is  a bargain  at 
$69.95!  PC-File -I-  is  faster 
than  the  competition, 
easier  to  use  and  powerful 
enough  to  get  the  job  done! 

PC-File  + includes: 

• Report  Writer 

• Custom  Entry  Screens 

• Mail  Merge 

• Flexible  Searches 

• Relational  Retrieve 

• Password  Protection 

• 175  Help  Screens 

• Label  Generation 

• Global  Modify/Delete 

• Advanced  Calculations 

• Extensive  Import/Export 

For  the  dealer  nearest 
you,  or  to  order  by  phone, 
call 

1-800-JBUTTON 

ButtonWure,  Inc. 

P.O.  Box  5786 
Bellevue,  VVA  98006 
206454-0479 

Price  includes  1 year  of  technical  support. 
Please  add  $5  for  shipping  and  handlir>g. 
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may,  for  example,  have  the  DOS  interrupt 
21  h function  calls  down  pat  and  know  all 
the  tricks  for  crash-proofing  your  RAM- 
resident  programs,  but  OS/2  programs 
don’t  even  use  interrupt  21  h and  every 
OS/2  program  becomes  a RAM-resident 
program!  Such  changes,  which  will  in- 
volve a tutorial  on  programming  for  the 
protected-mode  environment  of  OS/2,  will 
be  the  subject  of  this  column  for  the  next 
several  months. 

OS/2  will  also  eventually  include  a ver- 
sion of  Microsoft  Windows.  This  will  be 
called  (according  to  IBM)  the  “Presenta- 
tion Manager’  ’ or  (according  to  Microsoft) 
the  “Windows  presentation  manager.”  (I 
hope  that  the  two  companies  will  keep 
their  code  more  consistent  than  their  capi- 
talization.) 

The  OS/2  Presentation  Manager  is  a 
graphical-based  windowing  environment 
with  extensive  built-in  logic  to  facilitate 
the  use  of  graphics  and  various  features  of 
the  user  interface,  such  as  menus  and  dia- 
log boxes.  The  Presentation  Manager  has 
its  own  API,  which  is  very  different  from 
the  API  of  the  OS/2  kernel.  With  Wm- 
dows,  the  API  answers  not  only  the  ques- 
tion “How  does  my  program  talk  to  the 
operating  system'.'”  but  also  the  question 
“How  does  the  operating  system  talk  to 
my  program?" 

When  we  discuss  operating  system  en- 
vironments. we’re  also  talking  about  the 
user’s  environment,  namely,  the  user  in- 
terface. Although  the  program’s  environ- 
ment and  the  user’s  environment  are  often 
thought  of  as  separate  and  distinct  aspects 
of  the  operating  system,  they  are  closely 
related. 

For  instance,  the  “anything  goes’ ’ pro- 
grammer’s environment  of  DOS  has  cer- 
tainly fostered  some  of  the  best  applica- 
tions programs  ever  designed.  These 
programs,  however,  have  often  employed 
unnecessarily  inconsistent  user  interfaces 
and  have  taken  a very  cavalier  approach  to 
memory.  Moreover,  because  of  their  ex- 
tensive direct  use  of  the  PC’s  hardware, 
these  applications  have  been  resistant  to 
multitasking. 

The  more  rigorous  and  extensive  API 
of  the  OS/2  kernel  will  foster  programs 
that  may  look  much  the  same  as  their  DOS 
counterparts,  but  they  will  make  more  effi- 
cient use  of  memory  and  be  multitasked 


with  other  programs  running  under  OS/2, 
The  user  interface  of  the  OS/2  Presenta- 
tion Manager,  with  its  windowing  and 
high  level  of  command  consistency,  re- 
quires a very  different  API.  This  API  in- 
cludes routines  required  for  this  consistent 
user  interface  and  manages  the  windows 
through  “messages"  sent  to  the  various 
programs.  Exploring  the  relationship  be- 
tween the  program’s  environment  and  the 
user’s  environment  will  be  a recurring 
theme  in  this  column. 

THE  BIG  TRANSITION  The  transition 
from  MS-DOS  to  OS/2  will  be  the  most 
difficult,  the  most  confusing,  and  the  most 
painful  event  in  the  short  history  of  the  per- 
sonal computer.  OS/2  essentially  splits  the 
community  of  PC  users  in  half:  those  who 
can  mn  OS/2  on  their  machines  and  those 


■ The  transition  from 
MS-DOS  to  OS/2  will  be 
the  most  difficult,  painful 
event  in  the  history  of  the 
personal  computer. 


who  can’t.  OS/2  mns  under  the  protected 
mode  of  the  80286  and  80386  micro- 
processors, and  it  will  not  mn  on  machines 
without  an  80286  or  80386.  OS/2  is  for  the 
PC  AT  (and  compatibles),  the  PC-XT 
Model  286,  and  the  PS/2  Models  50,  60, 
and  80.  It  will  not  mn  on  the  original  PC, 
the  PC-XT,  or  the  PS/2  Model  30. 

There  are  enough  80286  and  80386  ma- 
chines around  now  to  provide  a signifieant 
hardware  base  for  OS/2  software,  but  peo- 
ple with  older  8088-  or  8086-based  ma- 
chines ate  going  to  feel  cut  off  from  the  ac- 
tion. Because  current  IX)S  programs  will 
not  mn  in  protected  mode,  OS/2  is  really 
for  new  programs  using  the  new  API  and 
following  the  new  mles.  The  transition  pe- 
riod between  DOS  and  OS/2  will  be  ea^ 
somewhat  by  the  “DOS  Compatibility 
Box”  feature  of  OS/2.  This  will  allow  you 
to  mn  DOS  programs  under  OS/2  in  an  en- 
vironment similar  to  DOS  3.3.  MS-DOS 
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has  accumulated  such  an  extensive  soft- 
ware base  that  it  might  seem  inconceivable 
that  any  other  operating  system  can  knock 
it  from  its  throne.  But  this  is  exactly  what 
will  happen  because  DOS  cannot  grow  in 
the  directions  the  future  requires.  Ulti- 
mately, DOS  will  play  a role  in  the  market 
much  like  CP/M-80  today:  an  essentially 
static  operating  system  with  lots  of  appli- 
cations but  no  real  future  or  growth. 

The  transition  to  OS/2  will  begin  in  the 
first  quarter  of  1988,  when  IBM  is  sched- 
uled to  begin  shipping  retail  versions  of 
OS/2  1.0.  At  the  same  time,  IBM  (and 


■ Microsoft’s  $3,000 
price  tag  for  the  OS/2 
Software  Development 
Kit  is  a real  slap  in  the 
face  to  programmers. 


possibly  also  Microsoft)  will  make  avail- 
able technical  documentation  and  pro- 
grammer’s kits.  Right  now,  Microsoft  has 
an  OS/2  Software  Development  Kit  to  let 
programmers  start  working  with  OS/2. 
The  only  real  problem  with  this  kit  is  that  it 
costs  $3,000. 

A ROCKV  START  Although  I believe 
OS/2  will  be  a success,  I am  troubled  about 
some  self-destructive  initial  decisions  by 
Microsoft.  For  starters,  Microsoft’s 
$3,000  price  tag  for  the  OS/2  Software  De- 
velopment Kit  is  outrageous.  Obviously 
the  major  software  vendors  (the  Lotuses, 
the  Ashton-Tates)  can  swallow  the  $3,000 
cost  without  a burp.  For  the  rest  of  us,  it 
really  hurts.  It’s  a real  slap  in  the  face  to 
less-affluent  software  vendors,  nonptofes- 
sional  programmers,  and  even  to  some 
corporate  programmers.  Much  PC  pro- 
gramming in  corporations  is  done  in  an  in- 
formal manner  in  which  the  purcha.se  of 
obvious  necessities  (such  as  a DOS  Tech- 
nical Reference  manual)  often  require 
elaborate  memos  justifying  the  expense. 
Try  justifying  the  purchase  of  a software 
package  that  costs  as  much  as  a new  PC. 


PC-Write* 

Share  The  Benefits! 


You  can  share  in  the  benefits 
of  our  low  cost,  full  featured 
word  processor  - virtually 
riskffeel  And  then  share 
these  benefits  with  others! 

SHAREWARE 

It's  a simple  concept.  Get 
yourself  a copy  of  PC-Write. 
We’ll  send  you  one  for  116.) 
■rry  it  On  your  computer. 

For  y^ur  kind  of  writing.  Let 
PC-write  prove  itself  to  you. 
Only  then  do  you  need  to 
puroiase  a re^tered  copy. 

LOW  RISK 

Good  software  stands  up  to 
this  test  A test  that  measures 
quality  on  proven  abilities. 

A test  that  reduces  your  risk 
when  buying  software. 

BENEFITS 

PC-Write  has  many  benefits. 
The  low  cost  and  low  risk  of 
shareware  are  just  two.  When 
you  register  you  also  receive: 

* Version  2.71  Diskette  Pair 

* 360-Page  Manual  & Reference 

* One  Year  of  Phone  Support 

* Four  Quarterly  Newsletters 

* Ttvo  Future  P^uct  Updates 

* 123  Shareware  Commissions 

All  this  for  just  $89! 

Shouldn’t  you  be  sharing  in 
the  benefits  of  PC-Writef 


PC-Write  - Version  2.71 
Feature  Summary 

For  Beginners:  Easy  to  learn 
with  tutorial,  Quick  Guide,  and  45 
help  screens.  Easy  to  use  with 
menus  or  function  keys.  Complete 
360-page  User  Manual  with  index. 

For  Typists:  Very  ^t  operation. 
Instant  $0, 000-word  spell  checker, 
auto  paragraph  reformat,  decim^ 
tabs,  on-screen  ruler,  footnotes  and 
endnotes  with  auto  numbering,  and 
record/playback  keystrokes. 

For  Writers:  Fast  search  and 
replace  with  wild  cards.  Move,  copy, 
delete,  reformat,  and  shift  blocks  of 
text  easily.  Automatic  index  and 
table  of  contents,  left/right  page 
layout,  and  place-saving  bookmark. 

For  Business:  Mail  mei^  with 
prompted  and  debult  values.  Works 
with  over  350  printers,  supports 
Laserjei(tm)  and  PostScripi(tm)  with 
microjustincation.  Option  to  use 
Wordstar(tm)  commands  and  files. 

For  Programmers:  Ascn  files, 
search  for  non-ASCII,  jump  to  line 
number,  bracket  match,  block 
indent,  and  temporary  margins. 

For  Advanced  Users:  DOS 
command  shell,  k^board  and  print 
macros,  many  configurable  features, 
color/actribute  control,  printer 
customization,  split  screen  to  edit 
two  hies,  annotated  directo^,  and 
screen  clip  text  horn  other  software. 

Requirements 
IBM(rm)  PC,  AT,  or  PS/2;  320K  RAM 


NEW!  DCA  Conversion 

Now  you  can  convert  between  PC-Write  and  DCA,  a format 
shared  by  many  word  processing  and  page  layout  programs. 
Our  package  includes  programs  to  convert  PC-Write  files  to 
DCA  and  back,  plus  a DCA  listing  program  and  our  Conversion 
Guide  with  a tutorial  on  DCA  structure.  Order  our  shareware 
DCA  diskette  for  only  $10,  the  Guide  for  $20,  or  both  for  $29. 


Call  or  Mail  Your  Order  Today! 


$89  - Full  Registration 
$16  - Shareware  Diskettes 

90  Day  Money-Back  Guaranteel 

Croup,  Campus,  & OEM  Licenses. 

Ad  by  PC-Write  using  HP  Laserjet(tm). 
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1-800-888-8088  pma9 
Visa/Mastercard  Accepted 

Quicksoft,  Inc. 

219  First  North 
Box  #224-PMA9 
Seattle,  WA  98109 
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Canon  introduces 

More  easy-to-use  features. 

More  expandability. 

More  fonts  and  memory  for  graphics. 
More  paper  handling  capability. 


LASER  BEAM  PRINTER 


EniQyMsyexiencMMv'nenitwittiffieCcnanC'ediCM 
Ask  tor  dMaMWpwtcpw^  Canon  dMlM  ana  rWMtn 
AvakHMOrtyrUS 

Canon  U.S.A.,  inc..  Printer  Division.  One  Canon  PUza.  Lake  Success.  NY  U042 
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BACKS  UP  PROTECTED 
SOFTWARE. 

The  backup  insurance  you  need  to 
protect  your  software  investment, 
COPY  If  PC  makes  a floppy  backup 
of  most  protected  softw^  quickly 
and  easily! 

RUNS  PROTECTED 
SOFTWARE  FRCm  VOUR 
HARDDISK. 

COPY  II  PC  makes  using  your  hard 
disk  as  convenient  as  it  shoutd  be. 

R u n some  of  the  meet  popular  busi  ness 
programs  from  your  hard  disk! 

’negMered  CNvnort  may  update  tor  $15  plus  $3  a/h. 

Backup  utiUties  also  9/aMable  for  the 
Mscinlosh,  Afiph  II.  Commodots  84/126 
andAtari^. 


MINIMUM 

REQUIREMENTS: 

IBM  PC.  XT.  AT.  256K  jr  and  most 
compatibles.  One  or  two  disk  drives. 
128K  memory  (all  available  memory 
fully  support^.  Now  supports  35” 
720K  drives,  la^ps,  IBM  PS/2 
Models  3a  50  & 60! 

Call  503/244-5782,  mf 

(West  Coast  time)  with  your  9 
in  harHj.  Or  send  a check  fori 
U.S.  plus  $3  s/h,  $6  overseas. 

$39.95 

CentralPomt 
Software 

INCORPORATED 
9700 SJV  Capitol  Hwy.,  *100 
Fkrrtiand,  OR  97219 


■9 

P 


PCTOOLSC  Venion  31  Tto  most  complete  set  of  utilities  ever: 
Now  includes  undelete,  unformat  a hard  disk,  compress  a hard  disk,  backup 
and  restore  a hard  disk  - fasti  All  for  $3955  plus  $3  s/h. 
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The  high  cost  of  the  OS/2  Software  De- 
velopment Kit  also  puts  me  in  the  extreme- 
ly awkward  position  of  running  a tutorial 
on  OS/2  at  a time  when  most  of  my  readers 
cannot  duplicate  what  I do  on  their  own 
machines.  I can  truthfully  say  that  I don't 
like  this  any  more  than  you  do. 

Another  significant  problem  that  be- 
came apparent  with  the  official  aruiounce- 
ment  of  OS/2  involves  Windows.  While 
IBM  was  ultimately  convinced  to  include  a 


■ Microsoft  was 
forced  to  make 
substantial  changes 
to  Windows  for  OS/2. 


version  of  Microsoft  Windows  in  OS/2 
(where  it  will  be  called  the  Presentation 
Manager),  Microsoft  was  forced  to  make 
substantial  changes  to  Windows. 

This  was  not  supposed  to  happen.  One 
of  the  big  selling  points  Microsoft  has  long 
been  using  to  conviiKC  software  develop- 
ers of  the  viability  of  Windows  under  DOS 
was  the  touted  role  the  program  was  to 
play  in  “future  DOS”  (as  it  was  then 
called).  Programmers  who  wrote  pro- 
grams for  Windows  were  supposedly  writ- 
ing programs  that  would  someday  run  un- 
der protected  mode  in  Microsoft’s  future 
operating  system,  the  new  OS/2. 

To  programmers  who  were  becoming 
impatient  with  the  long  wait  for  OS/2,  this 
was  an  appealing  lure.  But  it’s  no  longer 
true.  The  OS/2  Windows  Presentation 
Manager  has  a significantly  different  API 
ftom  that  of  the  version  currently  on  the 
market  of  Windows  for  DOS . 

Although  programmers  who  have  al- 
ready explor^  the  DOS  version  of  Win- 
dows certainly  have  a head  start  in  pro- 
gramming for  the  OS/2  Windows 
Presentation  Manager,  some  extensive  re- 
visions to  existing  Windows  programs  lie 
ahead.  It  also  appears  that  the  long  wait  for 
the  original  version  of  Windows  (an- 
nounced in  1983,  released  in  1985)  will  be 
replayed  as  we  now  wait  for  the  OS/2  Win- 
dows Presentation  Manager. 
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TOO  CCMVfPLEX?  The  success  of  per- 
sonal computer  operating  systems  has  al- 
ways depended  on  the  availability  of  appli- 
cation programs  that  tun  under  them.  For 
OS/2,  this  is  almost  a sure  bet. 

But  traditionally,  personal  computer 
operating  systems  have  also  greatly  bene- 
fited from  the  work  of  non-professional 
(often  self-taught)  programmers.  These 
are  the  programmers  who  write  the  public- 
domain  software  that  appears  on  ^lletin 
boards,  the  progranuners  working  for  cor- 
porations who  can  ease  the  integration  of 
PCs  in  the  office,  and,  in  some  cases,  the 
prograrruners  who  find  that  they’ve  written 
a program  for  which  people  will  actually 
pay  real  money. 

In  short,  a personal  computer  operating 
system  can  be  traly  successful  only  if  peo- 
ple can  hack  away  at  the  thing. 

With  DOS,  that’s  relatively  easy.  You 
can  spend  a couple  of  hundred  dollars  for 
the  Macro  Assembler,  the  DOS  Technical 
Reference  manual,  and  one  of  the  PC 
Technical  Rrference  manuals,  and  essen- 
tially you  have  the  same  tools  the  pros  use. 
The  results  have  been  incredible  and  have 
enriched  us  all. 

Microsoft  Windows,  on  the  other  hand, 
requires  a $950  initial  outlay:  $500  for  the 
Windows  Software  Development  Kit  and 
$450  for  the  Microsoft  C Compiler,  to- 
gether with  an  investment  of  several 
months  (even  for  the  most  experienced 
programmers)  just  to  make  sense  of  the 
documentation. 

With  OS/2,  the  situation  is  worse.  Even 
after  the  introduction  of  OS/2,  the  tools 
and  reference  material  will  not  be  cheap. 
And  for  people  who  come  from  a DOS 
background,  OS/2  initially  appears  forbid- 
dingly complex. 

There  are  some  who  believe  that  the  age 
of  the  nonprofessional  programmer  has 
passed,  that  the  ability  to  program  for  the 
new  environments  requires  assimilation  of 
dozens  of  manuals,  formal  training,  and 
costly  seminars.  The  message  they’re 
sending  is  as  clear  as  if  the  manuals  were 
stamped,  “Nonprofessional  programmers 
need  not  apply.” 

I don’t  Mieve  this,  and  you  and  I are 
going  to  prove  them  wrong.  EH 


Charles  Penold  is  a contributing  editor  of 
PC  Magazine. 
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Canon  introduces 

Less  cost  to  buy  and  use. 

Less  maintenance. 

Less  hassle  replacing  toner  cartridges. 

Best  of  all,  less  wait — Canon  quality  pnxluct  available  now. 


LASER  BEAM  PRINTER 

Printouts  that  stand  out. 


Fof  more  information,  call  l-800'4S3-3307.  In  Utah.  1-800-662-2500. 
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SHARING  SOLUTIONS 


• 2,  3,  5,  Of  9 pom 

• Any  port  to  any  port 

• Up  lo  t mogobylo 

• Sorioi,  poroild  or  both 

• From  $350 

ThH  vary  imorl  swHdi  tonnodt  stvorol  (omputon  to  sovorcri 
poriphofoh,  $wh  0$  printsrt,  modem,  or  tmt  tomputarr.  A code 
sent  to  thi  unit  selects  the  destination.  All  pom  con  communkats 
to  ony  other  port  cortcurrently.  Feolures  indude  configurotion 
menu,  fonn  feed,  miNoluotion  strings,  priority,  stotus,  cancel, 
timeout  disobie,  front  panel  display,  and  mony  more. 


This  Is  printer  shoring  ot  its  best.  All  computers  con  send  doto 
simuitoneou^y.  The  doto  is  releosed  to  the  printer  in  the  order  it 
wos  received.  Auto  form  feed  ond  setup  strings  keep  printer  jobs 
seporoted.  From  the  front  ponei  you  con  deor  any  port.  Operation 
is  fully  outomotic.  No  changes  to  your  snftwore  ore  required. 


■ 4 or  6 computers 
to  one  printer 

• Up  to  2$6I(  memory 

* Seriol  or  porailel 
> From  $395 


PORTER 


CO06  ACTIVArED  SWITCH 


The  PORTFR  is  o versatile  unit  for  port  expansion  It  is  used  widely 
for  data  coUection,  telecommunications,  foctory  automation,  and 
multiple  printer  control.  Data  can  be  received  ond  tronsmitted 
simulloneovsfy  on  oil  pom  and  is  routed  by  command.  Other 
commands  indude  woit,  go,  copy,  ond  door  buffer.  It  is  often  used 
an  an  odd  on  to  0 bail  oreo  natwork. 

• One  computer  to 
4 or  8 peripheroK 

• Up  to  256K  memory 

• Sorioi  or  porollel 

• From  $295 


Additional  Interface  Products 

• frinter  buffots 

• Monuol  switches 

• Protocol  convorters 

• (abbs  and  odoptors 

• Modoms/Kne  driven 

• Multipbiers 
One  yeor  warranty 
Full  technkol  support 
30  doy  money  bock  guarantee 
OEM  and  custom  configurations 
(oil  us  for  oil  your  interfoce  needs 


iLROSE 

ELECTRONICS 


P.O.  BOX  742571 
HOUSTON,  TX  77274 


CALL  FOR  CATALOG 

713  933  7673 
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When  a few  fellow  marketers  said  they  thought  it  was 
expensive  to  be  an  every-issue  advertiser  in  PC  Magazine, 
EZX  Corporation  quickly  put  everything  in  perspective  for 
them. 

"We  told  them  that  if  the  ads  weren't  easily  paying  for 
themselves,  we  wouldn't  be  in  every  issue  of  PC  Magazine. 
We've  seen  how  well  it  works  for  us  and  we  know  that  if  it 


Remember,  PC  Magazine 
delivers  425,000  brand  specifi- 
ers who  consider  PC  Magazine 
an  indispensable  part  of  their 
brand  selection.  EZX  Corpora- 
tion couldn't  agree  more. 

Without  question,  PC  Maga- 
zine is  the  preeminent  PC/MS- 
DOS  publication.  Not  only 


One  Phrk  Avenue,  New  York.  NY  10016  (212}  503*5100 


wasn't  for  PC  Magazine,  we  wouldn't  be  in  business!" 

That's  not  idle  By  carefully  tracking  their  mail 
inquiries,  order  ratios,  phone  orders,  phone  leads,  and 
even  leads  generated  by  editorial 
coverage  in  several  computer 
publications,  EZX  Corpora- 
tion documented  the  power 
of  the  Big  Book. 

"PC  Magazine  outpulls 
any  other  books  by  30  to  1. 

We  know  that  the  buyers  are 
in  PC  Magazine.  We  reach  a 
tremendous  cross-section  of 
“if  users  who  select  brands 
because  PC  Magazine 
isthebibleof  the 
industry." ; 


Edward  Ejzak 
EZX  Corporation 


because  it  offers  marketers  the 
fastest  growth  and  largest  cir- 
culation in  the  field,  but  it  is 
also  the  one  publication  brand 
specifiers  read  most  and  trust 
most.  It's  here  that  you  can 
find  your  best  sales. 

Not  convinced?  Then  there's 
only  one  thing  for  you  to  do: 
accept  our  challenge.  We  say 
that  PC  Magazine  does  the 
best  job  for  you,  and  we  chal- 
lenge you  to  ask  the  people 
who  keep  you  in  business 

what  they  rely  on  for  the  infor- 
mation they  need  to  buy  prod- 
ucts. PC  Magazine  will  be  at 
the  top  of  their  list!  It  belongs 
at  the  top  of  your  list,  too. 
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Spreadsheet 

V / \ 

\ ''  \ 

A i -\ 

(f  \ / \ 

CLINIC 

Undocumented functions  in  Framework II;  trapping  errors  caused  by  error  trapping;  printing 

selected  columns  in  1-2-3,  Release  2;  solving  the  @@  recalculation  mystery. 

\C  (getlabel  "Enter  filename  to  read  Into  the  worksheet:  "(INPILB) 

{onerror  NOINFILE) 

{aoto}INFIEU>*'  < — INFIELD  is  oell  where  new  file 

/oINFILE'^ISSFILE''/fcoe  will  be  combined. 

INFILE  budget 

“{onerror  OK) 

{goto)XXXXX~  < — Deliberate  error  to  cancel 

OK  (esc)  error  trapping. 

. . macro 

continues  . . 


NOINFILE  {BEEP}FILE  <-  One  space  after  "E"  In  "FILE". 

MISSFILE  budget 

NOT  FOUND!  PRESS  [RETURN]  AND  RETRY!  {?> 

{esc) 

{branch  \C) 


Figure  1 : 1 -2-3  macro  that  traps  an  error  and  then  cancels  error  trapping  if  there  is  no  error. 


UNDOCUMENTED  FUNCTICKMS 
I have  discovered  five  undocumented  @ 
functions  in  Framework  II:  (fi-version, 
^reporterror,  @hyper,  (oexecparms, 
and  @'exec. 

(a  version  or  ^versionO  requires  no 
parameters.  Just  enter  it  into  a spreadsheet 
cell  and  you  will  get  a three-digit  number.  I 
believe  this  number  is  used  by  Ashton- 
Tate as  an  in-house  version  number.  In  any 
case,  Version  1 .0  should  give  you  either 
126  or  137,  and  Version  l.l  should  give 
you  140. 

(<1  reporlerrortn)  displays  an  error  mes- 
sage in  the  message  area.  The  n parameter 
is  a number  from  I to  500.  For  example, 
(irreporterrorfl)  displays  the  error  mes- 
sage “Memory  is  full." 

^ hyperf)  takes  as  a parameter  either 
the  value  #ON  or  the  viue  #OFF.  I do 
not  know  what  it  does. 

(it'execpaims  can  take  up  to  1 6 parame- 
ters.  These  can  be  numbers  or  frame 
names,  and  the  function  will  display  the 
number  of  parameters.  For  example, 
(a'execpanns(2,5,“framename”,4,4)  will 
display  the  number  5 . 

(ii  e\ix{framename,  n)  takes  a frame 
name  as  the  first  parameter  and  a number 
greater  than  0 as  the  second  parameter.  Be 
especially  careful  when  you  experiment 
with  this  function  because  it  will  hang  up 
the  computer. 

I have  not  found  a way  to  use  the  last 
three  functions,  but  feexeeparms  and 
(cvexec  appear  in  the  paste  macro  (Alt-F8) 
in  the  Library  frame. 

Sum  Kah  Meng 
Singapore 


/ won't  even  begin  to  guess  how  Mr . Meng 
came  across  these  functions,  but  they  all 
do  what  he  says  they  will  do.  (foexec  com- 
pletely disables  the  keyboard,  so  you  can't 
even  do  a warm  boot.  The  only  thing 
(fchyper  would  do  for  me  is  display  the 
message:  "You  are  as  deep  as  you  can  go 
in  this  frame."  And,  sure  enough,  (fvexec 
and  (fvexeeparms  are  used  in  the  paste 
macro.  Only  the  folks  at  Ashton-Tate  must 
know for  sure  what  this  is  all  about. 


ERROR  TRAPPONC  IN 

The  expanded  macro  language  in  Reiea.se 
2 of  1-2-3  has  an  {onerror}  function  that 
lets  you  write  macros  that  will  continue 
smoothly  even  if  there  is  an  error.  It  works 
by  causing  macro  execution  to  branch  to  a 
certain  routine  when  an  error  occurs.  With 
this  technique,  you  can  anticipate  particu- 
lar errors  and  write  routines  to  deal  with 
them.  Error  trapping  stays  in  effect  until  an 
error  occurs,  another  {onerror}  function 


appears  in  the  macro,  or  the  macro  ends. 

What  happens,  however,  if  the  error 
you  anticipated  doesn't  happen?  The  mac- 
ro continues  to  execute,  but  error  trapping 
stays  in  effect.  Since  the  macro  language 
can't  distinguish  between  different  kinds 
of  errors,  any  error  that  thereafter  occurs 
will  cause  macro  execution  to  branch  back 
to  the  original  correction  routine.  If  you 
didn't  get  the  error  you  originally  antici- 
pated. but  later  get  a different  one,  that  cor- 
rection routine  may  be  wholly  inappropri- 
ate. Ideally,  your  macro  won't  run  into 
unanticipated  errors,  but  if  it  does,  it  may 
make  more  sense  for  it  to  stop  dead  in  its 
tracks  rather  than  loop  back  to  a correction 
routine  that  doesn't  make  sense. 

The  macro  in  Figure  I illustrates  the 
problem  and  provides  a solution.  The  rou- 
tine prompts  the  u.ser  for  a filename  to 
combine  into  the  current  worksheet.  If  the 
user  types  a filename  that  doesn't  exist, 
there  will  be  an  error.  In  anticipation  of  this 


PC  MAGAZINE  ■ SEPTEMBER  29.  1987 
385 


PRODUCTIVITY 


■ SPREADSHEET  CLINIC 


possible  error,  the  macro  contains  the 
statement  {onerror  NOINFILE}.  If  the  file 
the  user  asked  for  doesn’t  exist,  the  error 
will  no  longer  slop  the  macro.  Instead  exe- 
cution branches  to  the  NOINFILE  routine. 
This  routine  displays  a message  to  the  user 
telling  him  the  file  he  wanted  wasn't  found 
and  asking  him  to  try  again. 

The  macro  then  starts  over  again  with 
{branch  \C}  and  sets  up  the  same  error- 
trapping routine.  If  the  user  now  enters  the 
name  of  a file  that  exists,  the  macro  will 
combine  the  contents  of  that  file.  The  trou- 
ble is  that  error  trapping  is  still  in  effect, 
and  an  error — any  error — will  cause  exe- 
cution to  branch  to  NOINFILE.  If  you  get 
a surprise  error  later  on  in  the  macro,  the 

NOINFILE  routine  could  be  far  worse 

than  simply  shutting  down  the  macro. 

Therefore,  the  macro  shown  in  Figure  1 
contains  the  {onerror  OK}  statement  that 
cancels  the  previous  error-trapping  condi- 
tion. In  the  next  line  of  the  macro,  there  is  a 
deliberate  error  (the  range  XXXXX 
doesn't  exist)  that  results  in  a branch  to  OK 
and  the  cancellation  of  error  trapping.  The 
OK  routine  is  a simple  Escape  that  does 
nothing  and  can  be  thought  of  as  an  {offer- 
ror}  routine.  The  macro  can  now  continue 
without  the  danger  of  branching  to  the 
wrong  place  because  of  an  unanticipated 
error. 

Anders  Forssell 

Helsingborg,  Sweden 

This  technique  represents  an  elegant  solu- 
tion to  an  inelegant  problem.  Lotus  really 
should  have  provided  an  OFFERROR 
routine  to  complement  ONERROR,  and 
Mr.  Forssell' s macro  allows  us  to  correct 
that  oversight. 


SKIPPING  COLUMNS  IN  HUNTING 

In  the  Spreadsheet  Clinic  for  Volume  6 
Number  7,  there  was  a submission  on  how 
to  print  selected  colunuis  of  a 1-2-3  work- 
sheet. The  trick  was  to  use  /Print  Printer 
Options  Borders  Columns  as  a means  to 
ensure  that  part  of  the  worksheet  was  print- 
ed in  the  leftmost  columns.  That  way, 
whatever  other  part  of  the  worksheet  you 
wanted  to  print  could  be  defined  as  the 
print  range. 

Although  this  is  a good  trick  for  Release 
lA,  there  is  an  easier  way  to  do  it  in  Re- 
lease 2.  Simply  hide  the  columns  you 


don’t  want  to  print.  They  won’t  appear  in 
the  printout  either. 

Andrea  McFarlane 

Saint  John,  New  Bmnswick 

Canada 

This  is  true.  However,  the  technique  in  the 
earlier  submission  is  still  useful  in  Release 
2 if  you  want  to  skip  a number  of  rows  rath- 
er than  columns.  Release  2 doesn't  let  you 
hide  rows,  but  you  can  skip  some  at  print 
time  by  using  Options  Borders  Rows.  Still, 
the  simplest  way  to  print  selected  rows  may 
be  to  make  a copy  of  your  worksheet,  de- 
lete the  rows  you  don't  want  to  print,  print 
that  copy,  and  then  throw  it  away. 

QUIRK  DM  1-13  @@  FUNCTION 

In  your  March  3 1 , 1987  column  (Volume 
6 Number  6 ) you  invited  readers  to  ex- 
plain a quirk  in  /-2-3’s  @@  function  that 
Eric  Marcus  reported.  [To  see  the  quirk  in 
action,  create  the  small  spreadsheet  in 
Figure  2,  The  formulas  contained  in  cells 
C5  and  C7  are  displayed  to  their  right. 
Normally,  these  two  cells  should  have  the 
same  values,  since  the  formula  In  C7  is 
nothing  more  them  cm  indirect  reference  to 
C5.  However,  if  you  edit  C5  and  change 
the  formula  to  +C3*I0,  for  example,  you 
will  notice  that  C5  becomes  20,  but  C7 
changes  to  zero.  Now,  if  you  enter  differ- 
ent values  in  C3,  C5  will  still  display  the 
correct  value,  but  C7  will  display  the  cor- 
rect value  for  the  previous  value  of 
C2,—Ed,\ 

This  error  is  due  to  1-2-3’%  order  of  cal- 
culation. Normally,  during  natural-order 
recalculation,  the  program  is  careful  to  re- 
calculate cells  in  the  correct  order,  so  that 
intermediate  results  that  are  used  in  other 
formulas  will  be  updated  fust.  In  order  to 
do  this,  1-2-3  must  keep  track  of  which 
cells  are  needed  to  calculate  the  values  for 
other  cells. 

However,  in  the  case  of  the  @@  func- 
tion, 1-2-3  knows  only  that  the  value  of  the 
function  depends  on  the  cell  specified  in 
the  function.  It  apparently  does  not  know 
that  the  function  value  itself  depends  on 
the  values  of  the  cells  whose  addresses  are 
included  in  the  function.  Thus,  any  cell  us- 
ing the  @@  function  is  in  danger  of  being 
recalculated  before  the  values  it  depends 
on  are  updated. 

In  the  case  in  Figure  2,  the  value  in  C7 
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+C3«6 
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10 

Q0(E3) 

Figure  2:  Formulas  that  demonstrate  a quirk  in 
the  1 -2-3  @@  function. 


may  be  incorrect  because  1-2-3  thinks  it 
depends  only  on  the  value  of  cell  E3, 
which  it  references,  whereas  it  actually  de- 
pends on  the  value  of  C5,  which  E3  refer- 
ences. 1-2-3  appears  to  lose  track  of  the 
connection  between  E3  and  C5  with  re- 
spect to  order  of  calculation.  Actually,  as 
pointed  out  in  the  earlier  column,  some- 
times the  results  in  a cell  that  uses  the  @@ 
function  will  be  correct.  This  appears  to  be 
because  the  order  of  recalculation  that 
i-2-3  chooses  when  it  thinks  order  makes 
no  difference  may  just  happen  to  be  the 
correct  one! 

In  fact,  it  appears  that  the  most  recently 
entered  or  modified  cell  is  the  one  that  is 
calculated  last.  The  following  experiment 
demonstrates  this: 

Enter  the  number  1 in  cell  B2. 

Put  the  string  A2..B2  in  cell  A1 . 

Put  the  string  A2.  .B2  in  cell  B1 . 

Enter  the  formula  @sum(@@(al)) 
into  cell  A2. 

Enter  the  formula  @sum((g<g(bl)) 
into  cell  B2.  (It’s  important  that  the  num- 
ber 1 have  been  there  first.) 

Note  that  cells  A2  and  B2  both  display 
the  same  results:  1 . 

Hit  F9  to  recalculate,  and  notice  that  A2 
now  displays  2 and  B2  displays  3,  indicat- 
ing that  the  formula  in  A2  h^  been  com- 
puted first  (as  the  sum  1 -f  I)  and  that  the 
result,  2,  was  added  to  the  contents  of  B2 
to  get  the  result  of  3. 

Hit  F9  two  more  times  and  you  will  see 
the  numbers  change  to  5 and  8,  then  1 3 and 
21 . This  indicates  that  B2,  which  was  en- 
tered last,  is  calculated  last. 

Move  the  cursor  to  A2,  hit  F2  to  begin 
editing  it,  and  then  just  hit  Return.  Now, 
both  cells  display  the  value  21 . But  if  you 
start  hitting  I^  it  is  now  A2’s  turn  to  dis- 
play the  larger  number.  You  will  get  63 
and  42, 168  and  IDS,  and  so  forth.  Appar- 
ently the  last  cell  entered  is  the  last  cell  re- 
calculated when  1-2-3  doesn’t  realize  there 
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TAKE  A SHORTCUT 


Instead  of  This . . . 


You  Gan  Do  This. . . 


ELIMINATE  FRUSTRATION 

How  about  a macro  to  eliminate  the  frustra- 
tion of  inserting  a row,  then  having  to  format 
each  cell  individual!)^  Or  the  frustration  of  hav- 
ing to  search  for  your  starting  point  after  visit- 
ing a remote  location?  TVy  our  FORMATTED 
ROW  macro  or  our  GO/RETURN  macro. 

You  can  even  add  an  option  to  your  COPY  and 
MOVE  commands  that  allows  you  to  remain 
at  the  ‘TO"  cell. 

ADI)  101  SHORTCUTS 
These  macros  include  shortcuts  for  format, 
alignment  and  border  control,  ways  to  jump 
around  the  spreadsheet  at  a sin^e  keystroke, 
windows  and  titles  macros,  editing  macros, 
shortcuts  for  generating  formulas,  or  for  print- 
ing and  saving  the  worksheet,  data  base  mac- 
ros, calculation  and  cell  nnxiification  programs, 
and  a whole  host  of  miscellaneous  utilities 
including  macros  to  change  numbers  to  labels, 
or  to  print  out  today’s  date  in  words,  like  this: 
MONDAY.  JULY  20.  1987. 


101  MACROS 

YES!  I want  10)  shortcuts,  utilities  >nd  keystroke  swml 

copki  of  101  Macros  for  1-24  « S69.% 

__  copies  of  101  Macros  for  Symphony  O S69.95 

copies  of  101  Macros  for  Esd  (Macintosh)  O S69.9S 

copiet  of  10)  Macros  for  SupcrCalc4  (60.95 

shipping  ($2.50  in  USA.  $12.50  outside  USA) 

CA  res.  add  $4.90  tax  for  each  product 

I enclose —or—  charge  my  O VISA  D M/C 


Credit  Can)  Exp.  Date 
Card  <r| L 


O IBM-POCompat  □ DfX:  □ HHSO  □ MAC 
Name 

Company 

Address 

City State ZIP 


YOUR  SPREADSHEET 
EASIER  AA©  FASTER 


What  is  a macro,  anyway? 

Simply  put,  a macro  is  a col- 
lection of  saved  keystrokes 
or  saved  commands  that  can 
be  invoked  at  the  touch  of  a key. 

With  macros  you  can  change  formats 
instantly,  or  automate  your  data  entry, 
or  double  space  and  print  as  many 
copies  as  you  like  — with  a single  com- 
mand. It’s  no  wonder  so  many  users  are 
exploring  the  power  and  simplicity  of  macros 
as  a convenient  way  to  make  their  jobs  easier. 


Now  whether  you  are  an  experienced  or  nov- 
ice spreadsheet  user,  you  can  have  your  own 
on-disk  library  of  shortcuts,  utilities  and  key- 
stroke savers  that  will  work  with  i4Ay'  version 
of  your  spreadsheet  program.  No  more  dull, 
repetitive  operations,  no  more  wading  throu^ 
multiline  menu  steps,  no  more  hours  wasted  with 
manual  input  that  could  be  automated. 


Introducing  the  ultimate  collection  of  101  pre- 
typed, ready-to-use  all  purpose  macros  on  disk. 

Imagine  being  able  to: 

• Add  menu-driven  financial  formulas  and 
math  functions  to  your  worksheet 

• Set  up  and  maintain  data  bases  with  one 
command 

• Create  special  graphics  and  slideshow 
presentations 

• Add  a search-and-replace  feature  or  modify 
whole  columns  by  a constant 

• Automatically  round  all  the  numbers  in  a 
column 


WHAT  THE  CRITICS  SAY: 


With  One  of  These.  $69.95 


“A  simplified  u>ay  fo  access  your  work- 
sheet's most  powerful  features" 

- fK'  Week.  Um 
"A  spreadsheet-tammy  arsenal  . . 

become  a macro  nuu'en  instantly" 

— /*C  .'Magazine.  12/H6 
'X)ne  otthe  best  ways  to  learn  more  about 
spreadsheets  and  macros  that  thaiv  seen." 

— Computer  Currents.  H/S6 
'Excellent,  more  than  Just  a convenience 
tool. . . an  enhancement  to  your  spreadsheet" 

— .^icrotimes.  3/86 


NOT  COPY  PROTECTED 
60-DAY  MONEY  BACK  GUARANTEE 


CHECK  YOUR  LOCAL  DEALER 


• I^calculate  just  a range  of  your  spreadsheet 


EASY  TO  USE 


Phone 


/m/icROPnc 

INTERNATIONAL 
19855  Stevens  Creek  BM.  • Cupertino.  CA  95014 

1-800-624-0077 
(InCACAil)  1-800-832-7766 
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— Plus  95  more  features  to  save  time  and  mul- 
tiply the  power  of  your  spreadsheet. 

INCREASE  YOUR  EFFICIENCY 
With  the  JOJ  Macros  disk  and  User’s  Manual 
you  can  whip  through  complicated  menus 
with  a sin^e  keystroke,  or  set  up  your  own 
custom  menus.  Speed  up  your  cursor  nKivement 
around  the  spreadsheet.  Eliminate  repetitive 
operations  with  macros  that  will  move  down 
columns  or  across  rows,  changing  each  cell  to 
your  specification. 


These  macros  are  extremely  ea^  to  transfer  to 
your  own  spreadsheet — and  our  User’s  Manual 
has  made  them  even  eaaer.  Just  a fw  keystrokes 
is  all  it  takes  to  transfer  any  of  the  macros  from 
our  handy  on-disk  collection  to  your  own 
spreadsheets. 

FREE!  EXTRA  BONUS  FILES 
Act  now.  For  a limited  time  you  get  not  only 
a complete  collection  of  101  macros  with  User’s 
Manual,  you  will  also  receive  an  extra  collec- 
tion of  22  macros  designed  to  help  you  type 
your  own  macros. 


Late  123  aid  SrnphMuac  rcgikredmdcBafo  alike  LoUD««dapaM<*l 
Corponbofi.  Excel  le  ■ icgaercd  tndaMrk  al  the  Nkfoadl  Corpontian. 
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The  123  palfigr  proohki  cxch  suetD  In  both  the  lA  aid  2.01  laifuige  aid 
h hdly  CDfBpMible  teh  the  Tmi.  VP  Plainer  ael  Mbnk  A F«ira. 


CIRCLE  374  ON  READER  SERVICE  CARD 


PRODUCTIVITY 


■ SPREADSHEET  CLINIC 


is  a preferred  order  for  recalculations. 

Actually,  this  example  is  pathological 
in  that  there  is  no  correct  order  of  recalcu- 
lation, because  this  is  a circular  reference. 
1-2-3  usually  catches  these  and  displays 
the  CIRC  message.  However,  in  the  case 
of  indirect  references  made  by  the  @@ 
function,  the  program  doesn't  realize  that 
the  reference  is  actually  circular. 

In  fact,  it’s  not  clear  that  1-2-3  could 
recognize  such  circular  references.  The 
cell  referenced  in  the  @@  function  could 
contain  a string  formula  that  depends  on 
other  cells,  which  themselves  depend  on 
other  cells,  and  so  on.  It's  not  easy  to  es- 
tablish the  cells  to  recalculate  before  evalu- 
ating an  @@  function. 

Andrew  F.  Siegel 
Seattle,  Washington 

Are  you  still  out  there,  Mr,  Marcus?  The 
next  letter  also  adds  some  clarification  to 
this  problem. 


MORE  ON  THE  @@  QUIBK 

The  problem  that  Mr.  Marcus  pointed  out 
in  his  submission  arises  from  the  orxler  in 
which  1-2-3  calculates  the  values  of  differ- 
ent cells  [see  Mr.  Siegel’s  letter  above — 


■ In  the  case  of  indirect 
references  made  by  the 
@@  function,  the  refer- 
ence is  actually  circular. 

Ed.].  This  can  be  easily  demonstrated.  If 
you  change  the  order  of  calculation  in  the 
spreadsheet  in  Figure  2 to  rowwise,  1-2-3 
will  be  forced  to  calculate  the  value  of  CS 
before  that  of  C7  and  you  will  get  correct 
results. 


When  you  change  the  formula  in  cell 
CS  the  value  in  cell  C7  becomes  0.  This 
happens  because  when  1-2-3  fust  begins  a 
rec^culation,  all  cells  to  be  recalculated 
arc  assumed  to  be  zero.  If  the  cell  with  the 
@@  function  is  calculated  before  the  cells 
it  depends  on  are  recalculated,  it  reflects 
their  value,  which  is  zero. 

R.  Andrew  Killinger 
Denver,  Colorado 


CONTRIBUTE  TO  THE  CUNIC 

Share  your  latest  spreadsheet  discovery 
through  PC  Magazine's  Spreadsheet  Clin- 
ic. We’ll  pay  you  $50  for  anything  we 
print,  plus  an  extra  $25  if  you  submit  it  on  a 
disk.  If  you  send  a disk,  please  include  a 
printout.  Mail  your  contributions  to 
Spreadsheet  Clinic,  PC  Magazine,  One 
Park  Avenue,  New  York,  NY  10016.  GB 


Jared  Taylor  is  West  Coast  editor  of  PC 
Magazine. 


LIFE  IN  THE  FAST  LAN 

SimpleNET®  3.0:  A High-performance  LAN  at  a Price  Vbu  Can  Afford. 


• 3 million  b.p.s. 

• NETBIOS  compatible 

• File  sharing  with  locks 

• Printer  sharing 

• Uses  standani  DOS  commands 

ONLY  $399.95 

PER  WORKSTATION- 
COMPLETE  WITH 
HARDWARE  AND  SOFTWAREI 

30-OAY  MONEY-BACK  GUARANTEE 
TWOYEAR  WARRANTY 

CALL  TOLL-FREE 
1-(800)  262-8010 
In  California  (714)  526-5151 

Requires  IBM  PC/X17AT  or  compatible  witti 
DOS  3.1  or  trigtier 

SimpleNET  Systems 

A division  of  6C  Soft  Corporation 
545  W.  Lambert  Road.  Suite  A. 

Brea,  California  92621 
FAX:  (714)  529-2413 
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USER-TO-USER 


Prevent  NumLock  errors,  speed  up  multiple  batch  file  tests,  enhance  your  DEBUG  display, 
tell  batch  files  about  your  logged  drive,  and  guard  against  global  deletions. 


NDMLOCK  WARNING 

I’m  constantly  forgetting  which  NumLock 
state  my  PC  is  in  when  editing  files.  Aftera 
few  inadvertent  PgUps  and  Deletes  I 
would  often  end  up  with  a file  altered  in 
some  strange  way. 


To  solve  this  problem  I wrote  the  resi- 
dent CLICK.COM  program  to  make  a 
computer  beep  when  the  numerical  keypad 
is  used  to  type  numbers.  Now  a short  beep 
reassures  me  that  I am  in  fact  typing  num- 
bers when  I think  I am.  and  not  blasting 


around  the  screen  randomly  deleting 
things  instead. 

You  can  create  CLICK.COM  by  as- 
sembling the  .ASM  source  cixle  in  Figure 
I , or  running  the  BASIC  program  in  Fig- 
ure 2.  It  occupies  less  than  1 20  bytes  when 
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AH,3SH  (PROR  DOS 

ROV 

AL.RBPLK 

tPUT  COPY  OP  KEYBOARD 

PLAC 

INT 

21H 

llH  AL  RECIBTER 

MOV 

WURU  PTR  EXIT.BX  (STORE  OLD  VECTOR 

ROV 

WORD  PTR  EX1T*2,ES 

iQieCR  POI 

LBPT/RXCRT  SBIFT  KEY 

IP  DEPRESSED  THEM  TOGGLE  THE 

INUNLOCR  KEY  BIT  IN 

THE  COPY  OP 

OP  KEYBOARD 

PLK  CONTAIXED  IN  AL 

NOV 

AL,9  (SET  INT  9 VECTOR 

TEST 

AL.BIH 

iLBPT  SRIPT 

KEY  DEPRESSED  7 

MOV 

DX. OFFSET  ENTRY  (TO  POINT  TO  THIS  ROUTINE'S 

Jt 

RREY 

flP  HO  THEN 

□lECX  RIGHT  SBIPT 

MOV 

AB.2SH  (EHTRY  POINT  U8IK  DOS 

XOR 

AL,2IU 

IBLSE  TOGGLE 

IBB  HUn,OCR  BIT 

INT 

21H  (FUNCTION  CALL 

RKEYi 

TEST 

Ai..S2H 

fRIGRT  SHIFT 

KEY  DEPRESSED? 

1 DETERHINE  PARKRAPHS  USED  EXCLUOIK  THE  IHIT  CODE 

Jt 

CBRNUHLOR 

llP  NOT  TTiEI 

SKIP 

ROV 

DX, (OFFSET  LASTBYTE  - SRSORC  • IS)  6HR  4 

XOR 

AL,2SB 

fBLSE  TOGCLI 

THE  NURLOCR  BIT 

fCBCCR  TO 

SEE 

IP  NURLOCR  KEY  IS 

PRESSED. 

CSKNUNLOXt 

INT 

21R 

TEST 

AL,2IH 

iNUHLOeX  STATE  OR  PSBUDO-STATB  7 

JX 

BYE 

ILBAVE  IP  HOT 

RAIN 

ENDP 

IB 

AL.6SH 

iBLSe  GET  KEYSTROKE  FROR  KEYBOARD 

PORT 

aiCXSEC 

ENDS 

END 

START 

I NEXT  CHECK 

XI  SEE 

IP  IT  18  A HUHERIC  REYPAD  KEY 

1 (ALSO  ALLOHS  CRAY 

PLUS  AND  HINUS  KEYS) 

CBKHUNi 

Figure  1 : CLICK.  ASM  source  code  to  create  resident  CUCK.COM program  that  beeps  when  the  numerical  keypad  is  used  to  type  numbers. 
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PRODUCTIVITY 


■ USER-TO-USER 


100  ' Program  for  creating  CLICK. COM  Kevin  Miller 
110  CLSsPRINT  "Checking  DATA;  please  wait..." 

120  FOR  B-1  TO  8:F0R  C«1  TO  16;READ  A$:TTL«TTL+VAL("fcH"+AS) :NEXT 
130  READ  S;IF  S»TTL  THEN  150 

140  PRINT  "DATA  ERROR  IN  LINE"?B*10+190; " — REDO":END 
150  TTL-0:NEXT:RESTORE 

160  OPEN  "CL1CR.COM"  AS  *1  LEN-1: FIELD  11,1  AS  D$ 

170  FOR  B=1  TO  8: FOR  C»1  TO  16jREAD  A$ 

180  LSET  0$-CHR$(VAL(”&H*<t-A$})  tPUT  tl:NCXT:READ  DUMMY$:NEXT 
190  CLOSEsPRINT  "CLICK. COM  CREATED" 

200  DATA  1E,2B,C0,50,EB,50,90,50,5I,1E,B8,40,00,8£,D8,A0,1761 
210  DATA  17,00,A8,01,74,02,34,20,A8,02,74,02,34r20,A8,20,966 
220  DATA  74,28,E4,60,3C,47,7Cr22,3C,53 ,7F,1E,B0,B6,E6,43,1724 
230  DATA  B8,E8,03,E6,42,8A,C4,E6,42,C4,61,8A,E0,0C,03,E6,2277 
240  DATA  61,B9,88,13#E2,FE,8A,C4,E6,61,1P,59,S8,2E,FF,2E,2133 
250  DATA  52,01«00,00,00,00,FA,B0,09,B4,35,CD,21,2E,89,1E,1202 
260  DATA  52,01,2E,8C,06,54,01,B0,09,BA,07,01«B4,2S,CD,21,1194 
270  DATA  BA, 16, 00, B4, 31, FB, CD, 21, 00, 00, 00, 00, 00, 00, 00, 00, 926 


Figure  2:  CLICK. BAS  program  to  create  resident  CUCK.COM  that  beeps  when  the  numerical 
keypad  is  used  to  type  numbers. 
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HANDS  ON 

BY  JONATHAN  MATZKIN 


Has  the  fun  gone  out  of  the  romance  with 
your  printer?  Well,  perhaps  what  you  need 
is  a little  Pizazz  to  make  things  exciting 
again.  Technically,  Pizazz  is  a memory- 
resident  print  utility,  but  it  is  realty  more 
like  a turbo-charger  for  your  PrtSc  key. 

JULY.  1987 

PCW#RLD 

SOFTWARE  HITS  OF  1987 
By  Ross  Smith 

Pizazz  lets  you  capture  color  and  mono- 
chrome graphics,  manipulate  the  images, 
and  print  them  to  disk  or  to  a printer. 

The  premise  behind  Pizazz  is  simple; 

If  you  can  put  it  on  the  screen.  Pizazz 
can  capture  it.  And  once  it’s  captured, 
you  can  manipulate  an  image  to  your 
heart's  content. 


Executive  Summary 


Ease  of  loading  and 

Excellent 

use 

Image  manipulation 

Excellent 

Color  selection 

Excellent 

Printer  control 

Excellent 

Overall  value 

Excellent 

Put  Some  Pizazz 
In  Your  PrtSc  Key 

Hw  word  Is  out.  Whether  you  have  a 
color  or  B&W  printer,  Pizazz  puts  flair 
into  your  PrtSc  key.  Now  with  support 
for  over  150  printer  models,  can  you 
afford  not  to  have  Pizazz? 


TO  ORDER  CALL  1-800-433-5201 

For  information  or  in  MA  caii  61 7-433-5201 


‘ Plus  SSW  shipping  and  rwndling 
For  IBM*  PCVXT/Aror1004tCompttiM«.OOS2  0erhigh*r 
Supportsonwr  lOOpnniM  No) copy proiactM 


Application  Techniques.  Inc. 

10  Lomar  Park  Dnva.  Rapparall,  MA  01463 


installed  and  shouldn't  interact  oddly  with 
other  resident  programs. 

Kevin  Miller 

Longmeadow,  Massachusetts 

CUCK.COM  contains  several  smart  tests 
to  make  sure  it  doesn’t  beep  at  the  wrong 
time.  However,  if  your  keyboard  is  too  qui- 
et for  you  and  you  want  it  to  beep  at  every 
keypress,  create  CUCK.COM  and  then 
jump  around  all  the  tests  by  putting 
CUCK.COM  on  the  same  directory  as 
DEBVG.COM  and  typing 

DEBUG  CLICK.COM 
E 10A  EB  20 
W 

Q 


COMMAND  NESTING 
Since  batch  files  execute  one  slow  line  at  a 
time,  it's  desirable  to  make  them  as  short 
as  possible.  But  checking  for  user  inputs 
usually  means  a cascade  of  IF  ==  state- 
ments, which  can  waste  space  and  time. 
However,  I’ve  discovered  a real  shortcut. 

Let’s  say  you  were  running  a batch  file 
named  RUNIT.BAT  that  checks  its  pa- 


rameters and  then  runs  a program  called 
RUN.COM  using  the  validated  parame- 
ters. The  only  valid  parameters  for  RUN 
.COM  are  A and  B.  The  usual  way  to 
check  for  parameters  would  be 

ECHO  OFF 

IF  ?61.w=A.  goto  ok 

IF  *1 .-=B.  GOTO  OK 

IF  lCl.=«a.  GOTO  OK 

IF  GOTO  OK 

GOTO  INVALID 

:OK 

BUN 

GOTO  END 
: INVALID 

ECHO  INVALID  — USE  "A"  OR  "B" 
:END 

But  you  can  nest  the  IF  statements  to  speed 
things  up,  as  shown  in  Figure  3. 

The  nested  IF  command  will  work  with 
any  combinations  of  EXIST,  ERROR- 
LEVEL,  STRINGI  ==  STRING2,  and 
NOT.  The  only  limitation  is  the  command 
line  length  of  130  characters. 

Tom  Cervenka 
Pontiac,  Michigan 

This  comes  in  very  handy  when  using  IF 
ERRORLEVEL  TESTS.  For  instance,  if 
you  need  to  figure  out  which  drive  you're 


ECHO  OFF 

IF  NOT  *1.-=A.  IF  NOT  IF  NOT  IF  NOT  Itl.-eb.  GOTO  INVALID 

RUN  %l 
GOTO  END 
! INVALID 

ECHO  INVALID  — USE  "A"  OR  "B" 

END 


Figure  3:  An  e.xample  of  nesting  IF  statements  to  speed  up  batch  file  execution . 
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CIRCLE  117  ON  READER  SERVICE  CARD  pc 


S\nqb«n 


WhyDoes 
Ihe  Genius"  Display 
Work  So  Well? 


N-- 


Because 
All  These  Work 
SoWellWth 
The  Genius" 


The  Genius®  Full  page  Display: 

65  lines  In  very  high  resolution  1 00  dots/inch 

THE  GENIUS  Display  System  enables  you  to 
work  with  more  programs  in  a full  page  format 
than  any  other  monitor. 

Desktop  publishing,  word  processing  and 
spread  sheets  are  just  a few  of  the  applications 
that  work  better  with  THE  GENIUS. 

THE  GENIUS  Display  System  is  a 1 5”  high 
resolution  monitor  and  adapter  card. 

With  over  7,500  in  use,  THE  GENIUS  is 
available  today  to  add  a new  dimension  to 
office  productivity. 


Moio  Display  Systmis,Iric 

1310  Vermillion  St..  P.O.  Box  455,  Hastings,  MN  55033 
Telex:  4310015  Fax:  (612)  4377325  Phone:  (612)  437-2233 
Toll  Free:  800  328  9524 

The  Genius' Rdl-Ihge  Display 


CIRCLE  IBON  READER  SERVICE  CARD 


■ USER-TO-USER 


on,  vou  can  use  a hatch  file  like  DRIVER 
BAT: 

W!UO  OKK 
DRIVK 

iK  KRHOHI.I-n/^:t.  9 IV  NOT  KHNOKI.KVK;.  1 KCrilO  Orivc  A 

IV  RRROni.>n/KI.  I IV  NOT  VJ«NORI.VVVI.  2 K'ltO  Drive  h 

IV  KRWOm.l-:VW.  S IV  not  KRH0WI.KVKI,  X who  Driv«*  (• 

IV  KBROm.VTVKI.  S KTIIO  IU(jhrr  thni.  .Irlve  C: 

To  make  this  work,  create  a tiny  .COM 
file  called  DRIVE.COM.  Type  in  the  fol- 
lowing DEBUG  script  using  a pure  ASCII 
word  processor  or  the  DOS  COPY  CON 
COMMAND,  and  call  it  DRIVE. SCR. 

N DBIVE.COM 

E100  B4  19  CD  21  B4  4C  CD  21 
BOX 
8 
W 
Q 

1 Make  sure  you  hit  the  Enter  key  after 
1 each  line,  especially  the  last  one  ( with  the 
Q).  Then  type 

DEBUG  < DRIVE. SCR 


DEBUGGING  DEBUG 

I use  the  DOS  DEBUG  program  quite  of- 
ten. While  its  D (Dump)  command  is  ex- 
tremely useful,  it  won’t  display  “nonprin- 
table"  characters  in  the  ASCII  collating 
sequence  or  ASCII  characters  above  127, 
and  puts  periods  on-screen  instead.  This 
makes  it  difficult  to  keep  track  of  exact 
data  locations  without  having  to  count  the 
periods. 

I debugged  the  DEBUG  program  and 
found  that  it  displays  only  characters  from 
ASCII  32  through  ASCII  126;  for  all  oth- 
ers it  prints  a periixi.  I imxlified  DEBUG 
so  that  it  displays  the  characters  from  AS- 
CII 14  through  2.S5  (but  not  ASCII  26). 
since  characters  lower  than  ASCII  14  and 
character  26  can  do  unusual  things  such  as 
beeping  or  printing  tabs,  carriage  returns, 
and  line  feeds. 

To  do  this,  first  copy  DEBUG.COM 
and  name  the  copy  DEBUG2.COM.  Then 
get  into  DEBUG: 


DEBUG  DEBUG2.COM 

Find  out  how  long  the  file  is  by  typing 
RCX 

and  hitting  the  Enter  key  twice.  You 
should  see  something  like 

CX  3E19  1 

Take  the  four-digit  hex  number  following 
the  CX  and  type 

S 100  L3E19  3C  7F 

(substituting  the  four-digit  hex  number  if 
yours  is  different  from  3EI9).  Hit  the  En- 
ter key  and  you  should  see  something  like  , 

61B2:0AFE 

61B2:(!)Df)2 

You’re  interested  in  the  top  number  only 
(here  it’s  61B2:0AFE).  Ignore  the  first 
four  digits  (the  ones  preceding  the  colon). 


BSI  HIGH  PERFORMANCE  PORTABLE  COMPUTERS 


Designed  to  bridge  the  gap  between  laptop 
and  transportable  models.  BSI  LCD  Portable 
Computers  come  in  8088  and  80286'bdsed 
configurations.  Up  to  forty  megabytes  of  hard 
disk  storage  and  up  to  one  megabytes  of  mam 
memory  are  built  in  to  deliver  computing 
power  equivalent  to  sophisticated  desktop 
models. 

Five  PC  compatible  axpanaion  alota  offer 
expandability  unsurpassed  by  laptops  in  the 
market. 

Stata*of>th^art  aupartwiat  liquid  cryatal 
display  with  back-lighting  provide  superb 
contrast  and  brightness,  with  readibility 
approaching  that  of  CRTs. 

BSI  Portable  Computers  are  also  available  with 
high  resolution  9"  ambar  monochrome  CRT 
displays  that  work  with  both  monochrome 
graphics  or  color  graphics  card& 

Every  BSI  personal  computer  carry  1 0 Day 
Money  Back  Quarantae  and  is  backed  by 
One  Year  Limited  Warranty. 


LCD  PORTABLE  AT  BASIC 
SYSTEM  $2150 

• 80286  CPU.  6/10 

• 80287  supported 
e Parallel,  serial 

ports 

a Real  time  clock- 
calendar 

• One  1.2MB 
floppy  drive 

e Hard 
drive/ 
floppy 

drive  controller 
e Built  in  adapter  for 

external  color/  monochrome  monitor 

• Detachable  AT  keyboard 
e 1 50  watt  power  supply 

Basic  Systam  Plus  20MB  Hard  Drive  $2495 
Basic  System  Plus40MB  Hard  Drive  $2695 


For  OrdM  On»y  C«II  Toll  FrM  : 

1-800-872-4547 

BSI  Customer  Support  Center  (818)  442-7038 

Dealer  Inquiry  Welcome 


9440  Tewa'  Ave  Su<ie  4 
ElMonie  CA9t73t 
Tel  1618)442-0020 


IBM  PC  IS  the  trademark  of  International  Business  Corporation 


LCD  Portable  Turbo  XT 
Basic  System  $1 525 

• 8088-2  CPU.  4.77/8  MHz.  640K  RAM 

• 8087  supported 

• Multi  1/0  card 

a One  360KB  floppy  drive 
a Built  in  adapter  for  external  color/ 
monochrome  monitor 

• Detachable  AT  keyboard 
a 1 50  watt  power  supply 

Basic  Systam  Plus  20MB  Hard  Driva  $1 845 
Batic  Systam  Plus  30MB  Hard  Driva  $1 925 


CRT  DISPLAY  PORTABLE  AT 
BASIC  SYSTEM  $1395 

• 80286  CPU.  6/10  MHz.  640K  RAM 

• 80287  supported 

a Real  time  clock-calendar 

a Monochrome  Graphics  card  with  Printer  Port 

a One  1.2  MB  floppy  drive 

a Hard  drive/floppy  drive  controller 

a AT  style  keyboard 

a 200  watt  power  supply 

a Optional  second  floppy  drive,  serial  port 

Basic  Systam  Plus  20MB  Hard  Driva  $1740 
Basic  Systam  Plus  40M6  Hard  Drive  $1940 


CRT  Display  Portable  Turbo  XT 
Basic  System  $875 


a 8088-2  CPU.  4.77/8  MHz.  640K  RAM 
a 8087  supported 
a Multi  I/O  card 
a One  360KB  floppy  drive 
a Monochrome  Graphics  card  with  Printer  Port 
a AT  style  keyboard 
a 1 36  watt  power  supply 
a Optional  second  floppy  drive,  serial  port 
Batic  System  Pfus20MB  Hard  Drive  $11 95 
Basic  Systam  Plus  30MB  Hard  Drive  $1 295 
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PRODUCTIVITY 


Take  the  rightmost  four  digits  and  type 
E PAFE 

(substituting  the  four-digit  hex  number  if 
yours  is  different  from  OAFE).  Hit  the  En- 
ter key.  Now,  very  carefully,  type  the  fol- 
lowing keysUokes: 

(Spacebar) 

0E 

(Spacebar) 

72 

(Spacebar) 

(Spacebar) 

(Spacebar) 

lA 

(Spacebar) 

76 

(Enter) 

Then  hit  W (and  Enter)  to  write  the  new 
version  back  to  disk,  and  Q (and  Enter)  to 
quit  DEBUG.  DEBUG2  will  now  display 
virtually  all  the  ASCII  characters, 

Gary  Later 
Buellton,  California 


You  can  also  change  the  nonprinting  char- 
acter from  a period  to  anything  else.  You 
could  replace  the  period  with  a space  ( hex 
20)  to  clean  up  the  display.  Or  you  could 
make  the  character  ^rker — with  some- 
thing like  the  small  hex  FE  box. 

Just  follow  the  same  process  described 
above — but  replace  the  line 

S 100  L3E19  3C  7F 
with 

S 100  L3E19  B0  2E 

Again,  you're  interested  in  the  top  number 
only:  in  DOS  3.3  it  will  be  something  like 

61B2:PB(!)6 

Ignore  the  first  four  digits  (the  ones  pre- 
ceding the  colon).  Take  the  rightmost  four 
digits  and  type 

E 0B06  B0  FE 


(but  replace  the  0B06  with  the  four  right- 
most digits  of  the  top  number  you  saw  after 
entering  the  S command,  and  replace  the 
FE  with  the  hex  value  of  the  character  you 
want  to  appear  on-screen  instead  of  the  de- 
fault period). 

Then  type  Enter,  W(to  write).  Enter,  Q 
( to  quit),  and  Enter. 


DOUBLE  DOT  DISASTER 

ft’s  dangerous  for  users  with  rudimentary 
knowledge  of  subdirectories  to  poke 
around  where  they’re  not  suf^xised  to  be.  I 
recently  discovered  one  who  knew  what 
DIR  and  ERASE  did,  but  hadn’t  a clue 
what  the  . and  . . represented  in  a directory 
listing.  This  novice  user,  who  was  in  a sub- 
directory one  level  down  from  the  root, 
tried  to  ERASE  the  mysterious  double  dot 
“file”  and,  of  course,  ended  up  deleting 
all  the  flies  in  the  root  directory. 

Gerald  H.  Kairan 

Lagos,  Nigeria 


Windows  Office  Automation 
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NOW,  GET  THE 
REAL  STORY. 


Let  Jim  Hoskins, 
engineer  on  the 
Personal  System/2 
development  team, 
show  you  how  to 
put  P^’s  en- 
hanced power  and 
connectivity  to  work 
for  your  business... 


• How  to  choose  the 
PS/2  computer 
that’s  right  for  you 

• Applications  software— what’s  here  now  and 
whafs  in  development 

• How  to  link  PS/2  to  PCs,  PC/ATs,  PC/XTs, 
and  mainframes 

• A hands-on  look  at  PS/2  technology— graphics, 
communications,  and  the  OS/2  operating 
system 

• Over  100  illustrations!  $19.95 

® At  your  local 

JOHN  WILEY  & SONS  txxikstore. 


Palantir  presents  fully  integrated  software  application  tools 
designed  for  today’s  crffice  needs  and  the  hardware  of  the  future. 
Pack  your  software  '‘toolbox"  with  this  powerful  collection  to 
enhance  your  productivity:  WinCalc  is  an  electronic  spreadsheet 
packed  with  enough  power  to  easily  manipulate  its  32,767  rows  and 
32.767  columns.  WinTime  is  a professional  resource  manager.  From 
appointments  to  employees  - organize  your  busy  wrorld  mth  Palantir’s 
time  tool.  WinLook  is  an  image  database  manager  that  allows  you  to 
handle  Hies  regardless  of  their  format.  Sort  your  image  files  by  title,  key 
words,  or  both.  WinFile  is  a database  management  system  that  lets  you 
cut  and  paste  graphics  as  well  as  text  into  your  database.  InTaJk  is  the 
complete  tool  for  personal  computer  cwnmunications  • connect  to  the 
world  (or  to  an  IBM  mainframe  or  minicomputer  host)  with  ease! 

For  More  Information  Contact  Your  Dealer. 


you  Mod  to  SuccoodI 
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PolyDesk  III 


The  Next  Generation 
Desktop  Organizer  & 
dBase  lllFde  Manager 


Access  your  dBase  III  files 
instantly,  even  while  running 
another  program!  Only  ^99. 

30  Day  Money-Back  Guarantee 

PolyDesk  III  includes  12  powerful 
memory'resident  desktop  tools 
that  are  more  flexible  than  Metro 
or  SideKick.  Includes  exclusive 
toob  like  IblyFile,  the  dBase  III 
compatible  oacabase  manager, 
a visual  DOS  shell  6i.  fast 
Keyboard  Macro  utility. 

• PolyFile  • DOS  Shell 

• Poly  Key  • Text  Editor 

• To-Do  ust  Manager 

• Calendar  • Alarms 

• Appointment  Book 

• Calculators 

• Auto  [Naler 

• Clipboard 

• A^ll  Table 


EblyDesk  III  lets  you  read  and  write  dBase  III 
databases!  Create  new  databases  or  update 
and  modify  existing  dBase  III  files  — all 
without  using  dBase  III.  Merge  r\ames  and 
addresses  with  letters,  find  information  in' 
stantly,  generate  custom  dBase  reports  and 
much  more.  With  IblyDesk  III  anyone  in 
your  company  can  quickly  design 
databases,  search  for  data  and  dis' 
play  data.  This  makes  dBase  III, 
and  existing  dBase  III  data' 
bases,  more  useful  for  everyone 
from  top  management  to  the 
dBase  III  experts. 

If  you  use  dBase  III, 
you  need  PblyDesk  111! 
If  you  use  PolyDesk  111, 
you  may  never  need 
dBase  111! 


Higdi  Quality  SoEwaic  Since  1962 


VISA/MC  ORDERS 
1-800-547-4000 

Aak  «or  Dept  303 
In  OR  (503)  ea«-3000 
S«nd  Check.  RO.'*  to: 
POLYTRON  Corp. 

1015  Nw  leoth  PI.,  Sun*  2110 
Boavorton,  OR  97000 
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MANUFACTURERS 
TAKE  NOTE! 

When  your  product  or  company  is  covered 
by  this  magazine,  you  can  order  custom 
designed  reprints*  for  use  in  promotional 
mailings,  sales  kits,  press  releases  and  point- 
of-  purchase  displays. 

For  more  information  on  how  you  can  take 
advantage  of  this  wonderful  promotional 
opportunity,  call  or  write: 

Jennifer  Locke— Reprints  Manager,  Ziff-Davis 
Publishing  Company,  One  Park  Avenue, 
New  York,  NY  10016  212-503-5447. 


PRODUCTIVITY 


! ■ USER-TO-USER 


If  novice  users  are  going  to  be fiddling  with 
your  system,  one  simple  way  to  get  around 
this  would  be  to  use  the  DOSATTRIB.EXE 
(or  Charlie  Petzold's  ATTR.COM)  to 
make  all  your  important files  read-only. 
And.  since  DOS  responds  with  an 

Are  you  sure  (Y/N)? 

warning  when  you  try  to  erase  an  entire 
subdirectory,  you  could  use  DEBUG  to 
patch  COMM  AND  .COM  so  that  it  re- 
sponded with  a message  like 

Now  hit  the  N key! ! 

To  patch  COMMAND.COM  with  DE- 
BUG, first  make  a backup  copy  of  COM- 
MAND.COM  called  COMMAND. BAK  so 
that  if  you  make  a mistake  you  can  start 
over.  Then  type 

DEBUG  COMMAND.COM 
Find  out  how  long  your  COMMAND 
.COM  is  by  typing  RCX  and  hitting  the  En- 
ter key  twice,  you'll  see  something  like 

CX  62DB 

Take  the  four-digit  hex  number  following 
the  CX  and  type 

S 100  L62DB  "Are  you  sure" 

(substintting  the  four-digit  hex  number  if 
yours  is  different  from  62DB).  Hit  the  En- 
ter key  and  you  should  see  something  like 

6182:5158 

Ignore  the  first  four  digits  (the  ones  pre- 
ceding the  colon).  Take  the  rightmost  four 
digits  and  type 

E 51S8  "Now  hit  the  N key!!" 

(substituting  the  four -digit  hex  number  if 
yours  is  differentfrom5l58).  Hit  the  Enter 
key.  Then  hit  W (and  Emer)  to  write  the 
new  version  back  to  disk,  and  Q (and  then 
Enter)  to  quit  DEBUG.  Once  you’ve 
patched  COMMAND.COM,  reboot. 


SHARE  YOUR  DISCOVERIES 

Tell  fellow  users  about  your  latest  discov- 
ery through  User-to-User,  and  we’ll  pay 
you  between  $50  and  $300,  plus  an  extra 
$25  if  you  submit  it  on  a disk.  If  you  send  a 
disk,  please  include  a printout  to  ensure 
against  damage.  Mail  your  contributions 
to  User-to-User,  PC  Magazine,  One  Park 
Avenue,  New  York,  NY  10016.  38  ' 


Minimum  quantity— 500  reprints. 


PRODUCTIVITY 


■ NEIL  J.  RUBENKING 

Power  user 

WordPerfect  tips  and  macros  for  reverse-order  printing,  autoscrolling,  leadering,  inserting 

calculations  and file  lists,  macro  editing  'without  Library,  and  a macro  help  system. 

ECHO  OFF 

RIM  This  file  will  change  a WordPerfect  document  with 
REM  "flush  right"  text  starting  with  a pair  of  happg  faces 
REM  (decimal  02}  to  one  that  has  "flush  right  text  with 
REM  leaders,"  If  you  want  to  use  a different  pair  of  marking 
REM  characters,  replace  the  02’s  In  the  oominand  line  with  the 
REM  decimal  ascii  code  of  those  characters. 

REM 

REM  Note  that  this  program  will  change  your  original  file,  so 
REM  make  a backup  In  case  the  change  doesn’t  work  properly. 
REM 

REM  The  format  Is:  "CHLEAD  [filename]" 

CHANGE  «1  225,02,225,225,02,225,196,10  196,136 


Figure  1 : A batch  file  that  adds  leaders  to  selected  Flush  Right  commartds. 


|/n  Volume  6 Number  7 we  invited  readers 
to  submit  WordPerfect  power-user  tips, 
and  the  enormous  response  we  received 
testifies  both  to  the  program’s  popularity 
and  to  our  readers'  macro-making  ingenu- 
ity. Contributing  editor  Neil  J.  Rubenking 
has  selected  atul  edited  the  best  of  these 
submissions  for  inclusion  in  this  double- 
length special  WordPerfect-on/v  column. 
Others  wilt  be  included  in  succeeding  reg- 
ular columns. 

Where  desirable  to  make  the  macros 
below  more  readable,  >pe  have  altered  our 
style  conventions  slightly  for  this  issue. 
Ctrl-G,  for  example,  appears  as  "G,  arui 
<CR>  stands  for  Enter.  Angle  brackets 
are  used  when  necessary  to  show  key- 
strokes and  keystroke  sequences  where 
normal  word  spaces  might  lead  to  users' 
entering  them  by  mistake. — Craig  L. 
Stark] 


TAKE  ME  TO  YOm  LEADER 

When  creating  a table  of  contents  in  Word- 
Perfect,  you  have  the  option  of  displaying 
page  numbers  “Rush  Right  with  lead- 
ers,” “Leaders”  are  the  row  of  dots  that 
precede  the  page  number.  It  would  be  use- 
ful to  have  this  format  for  any  right-aligned 
text,  but  WordPerfect's  Rush  Right  com- 
mand does  not  provide  that  option. 

To  work  around  this.  I've  created  a 
batch  file  called  CHLEAD.BAT,  shown 
in  Figure  1,  which  uses  PC  Magazine's 
CHANGE.COM  program  (“Quick- 
Change  Artistry,”  Volume  5 Number  19) 
to  change  a string  of  bytes  in  a file  global- 
ly. In  a WordPerfect  file,  the  standard 
“Rush  Right”  sequence  consists  of  hex 


bytes  C4  OA  (decimal  1%  10),  while  the 
sequence  for  “Rush  Right  with  leaders” 
is  hex  C4  8A  (decimal  196  1 38). 

To  avoid  changing  every  “Flush 
Right"  to  “Rush  Right  with  leaders,”  I 
mark  the  ones  I want  changed  with  a pair 
of  happy-face  characters  (decimal  02,  cre- 
ated by  holding  the  Alt  key  down  and 
pressing  2 on  the  numeric  keypad).  Then  I 
save  my  file,  make  a backup  copy,  and  run 
CHLEAD.BAT  to  change  it.  The  next 
time  I retrieve  the  file  in  WordPerfect,  the 
happy  faces  are  gone  and  in  their  place  is  a 
row  of  dots. 

Note  that  you  can  type  in  the  dots  your- 
self in  WordPerfect,  but  if  you’re  working 
with  proportionally  spaced  type,  you 
won't  get  enough  dots  across  the  page  to 
fill  the  blank  space.  Also,  you’ll  get  trou- 
ble if  you  type  in  the  dots  by  hand  and  then 
change  the  margins. 

Michael  A.  Cohen 

Rockville,  Maryland 

I've  often  needed  those  dot  leaders  myself. 
My  own  method  was  to  create  and  gener- 


ate a fake  List,  with  just  a single  item.  / 
copied  the  "Flush  Right  with  leaders" 
code from  the  resulting  list  and  threw  away 
the  rest.  Mr.  Cohen’s  method  is  a lot 
cleaner  if  you  don’t  mind  getting  out  of 
WordPerfect  to  do  it. 

If  you’re  familiar  with  DEBUG,  you 
may  be  able  to  manage  without  CHANGE 
.COM.  Search  the  file  for  the  bytes 

El  2 El  El  2 C4  A 

These  are  the  same  bytes  shown  in  Figure 
I,  but  expressed  in  hexadecimal.  At  each 
address  found,  change  the  final  “A"  to 
' '8A ' ’ . This  will  leave  the  happy-face 
characters  in  the  file,  but  it’s  easy  enough 
to  remove  them  with  WordPerfect. 


EDITMAC 

While  WordPerfect  Library  contains  a 
macro  editor.  I’ve  hesitated  to  buy  it  just 
for  that.  Instead,  I use  ProKey  (any  similar 
keyboard  macro  utility  should  do)  to  edit 
and  maintain  WordPerfect  macros.  The 
technique  should  also  work  with  other  pro- 
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ENABLE 


Every  now  and  then  in  the  software  industry  some- 
thing momentous  comes  along  and  changes 
attitudes  overnight.  The  introduction  of  Enable  2.0 
(with  a LAN  version,  and  now  available  on  SVi"  disks) 
promises  to  be  one  of  those  events. 


Enable  with  Perspective."” 
Talk  about  something 
to  get  excited  about! 

Perspective.  The  graphics  package.  As 
Personal  Computing  just  wrote,  "other 
products  cannot  even  come  close" 

Now,  Perspective  is  fully  bundled  in 
Enable  2.0.  Which  means  you  can  now 
have  an  integrated  system  beyond  all 
others.  Word  processing,  spreadsheet, 
DBMS,  communications  and  mind- 
boggling  graphics  all  in  one.  All  offering 
the  power  business  users  need  (for  con- 
firmation, just  read  our  "Raves"  column 
to  your  right). 

And  what  Perspective  offers  is  truly 
awesome: 

• IS  2-D  and  32  3-D  graphs  from 
Enable's  spreadsheet  or  database 

• Menu  exhibiting  all  graph  types  for 
selection 

• Graphs  can  be  resized,  and  rotated 
360  degrees  or  on  any  axis  for  best 
viewing  angle 

• 180  choices  of  shades  and  patterns 
for  various  graph  elements 

• Automatically  converts  data  from 
one  2-D  chart  to  another,  or 
from  2-D  to  3-D;  all  graph  types 
compatible. 

Note:  the  six  remarkable  3-D  graphs 
you  see  on  these  two  pages  were  drawn 
using  Perspective.  Which  should  give 
you  greater  perspective  on  Enable  2.0’s 
vast  potential. 

Pertprctivc  >s  a registered  trademark  of  Three-D  Graphics  Inc. 


100 -f  new  features 
and  enhancements 
to  enhance  your 
productivity. 

Not  bells  and  whistles,  but  meaningful 
improvements!  Across  all  modules. 
Brought  about  by  listening  to  our  spe- 
cial  User  Advisory  Board,  calls  and  let- 
ters to  our  Customer  Support  staff  and 
continuing  dialogue  with  such  demand- 
ing Enable  users  as  the  U.S.  Air  Force, 
AT&T  and  Hughes  Aircraft. 

Here  are  some  2.0  enhancement 
highlights: 

• A High-Level  Language  Interface 
[Basic,  C,  Pascal] 

• Expanded  macro  facility 

• Enhanced  report  language 

• Enhanced  menu  generator 

• Simplified  installation/getting 
started  procedure. 

• 80,000  word  Proximity/Merriam- 
Webster  Linguibase'“  spelling 
checker 

• Row/column  sorting  on 
spreadsheets 

• Simultaneous  display  and  updating 
of  spreadsheet  and  graph 

• Enlarged  Import/Export  file  com- 
patibility with  a wide  range  of 
popular  software* 

And  remember,  these  are  improve- 
ments to  what  is  already  recognized  as 
the  most  fully  featured,  most  powerful, 
most  customizable,  tightly  integrated 
software  system  in  existence. 


More  and  more  users 
are  using  more  and 
more  of  Enable. 

In  the  tough,  spec-filled  world  of  the 
Federal  Government,  Enable  is  by  far 
the  number  one  selling  integrated 
software. 

In  the  corporate  world,  after  thorough 
testing  and  trial  usage,  dozens  upon 
dozens  of  Fortune  1000  companies  have 
specified  Enable. 

And  thousands  of  smaller  companies 
have  come  to  the  same  conclusion : 
Enable  has  an  incredible  ability  to 
handle  a nearly  unlimited  range  of  jobs. 

• From  the  Dow  Corning  Economic 
Evaluator,  "It's  not  realty  a matter  of 
finding  ways  to  use  Enable.  I haven't 
found  a way  not  to  use  Enable" 

• From  a DP  Manager  for  Postal  Serv- 
ice HQ,  "When  people  come  In  for  a 
spreadsheet,  we  give  'em  Enable. 
Database . . . we  give  'em  Enable. 
Word  processing ...  we  give  'em 
Enable.  I simply  can't  see  us  out- 
growing Enable" 

• From  Xerox,  after  benchmarking  the 
three  leading  integrated  systems, 
"[Enable  had]  the  user-friendliness 
and  methodology  of  integration  we 
were  looking  for" 

As  a complete  off  the  shelf  product  or 
as  a base  product  on  which  to  build  spe- 
cial applications,  there  just  isn't  a pack- 
age on  the  market  that  can  touch  Enable 
Especially  now  that  2.0  is  here. 


•Ct>mp,ilihle  wilh  WorriSldr.  MuhiMale.  EjsvWriliT,  VolksWirilef.  Pi*dihText,  DCA,  DIF,  ASCII.  1-2-1,  VisiCdIt.  Supi'rCdk  i.  SYLK.  dBASE.  Condor  1.  PC  File  111. 


IN  A NEW 
PERSPECTIVE 


One  after  another, 
the  raves  keep  flowing  in. 

Raves!  Raves!  Raves!  Reviewers  were 
lauding  Enable  even  before  2.0. 

"A  masterpiece  of  engineering . . . 
Enable  clearly  outdistances  its  com- 
petitors. It  is,  without  a doubt,  the  first 
of  a new  generation  of  integrated  soft- 
ware products" 

(PC  Products) 

"The  great  thing  about  Enable  is  that  it 
gives  you  all  the  benefits  of  a collection 
of  top-notch  stand-alone  packages- 
plus  integration  to  boot.  It's  what 
Symphony  was  supposed  to  be'.' 

(Software  News) 

"If  you  are  looking  for  one  program  to 
do  it  all,  this  is  the  one'.' 

(PC  Magazine) 

"Enable . . . may  be  the  first  program  to 
make  you  give  up  your  dog-eared 
WordStar,  dBASE,  Smartcom  and  Lotus 
1-2-3  disks'.' 

^Business  Software) 

"Each  of  the  five  modules . . . has  a 
depth  of  features  and  functionality  rare 
in  an  integrated  package ..." 

(InfoWorld) 

Enable  2.0  is  bound  to  generate  a 
whole  new  file  of  raves!  Including 
your  own. 


Enable/LAN. 

A great  new  way 
to  make  connections. 

Enable/LAN  gives  you  the  most  useful, 
powerful  PC  network  software  on  the 
market. 

Consider,  a system  with  all  the  bene- 
fits of  Enable  2.0  itself: 

• System  design,  documentation  and 
support  making  ease  of  use  a reality. 

• Word  processing,  spreadsheet, 
graphics,  DBMS  and  communica- 
tions equal  to  the  functionality  of 
the  best  stand-alones. 

• Smooth,  simple,  fast  integration 
between  applications. 

With  all  the  LAN  features  you'd 
expect: 

• Password  protection  for  all 
applications. 

• File  and  record  locking  for  all 
applications. 

• Compatibility  with  all  the  major 
networking  software. 

Plus  some  unexpected  benefits,  just 
one  example:  Enable/LAN  is  import/ex- 
port compatible  with  the  most  popular 
PC  software,  meaning  you  can  share 
files  on  your  network  from  packages 
that  don't  currently  offer  LAN  versions, 
such  as  1-2-3. 

To  find  out  more  about  all  you  can  do 
with  Enable/LAN,  land  on  your  favorite 
dealer's  doorstep. 

(Available  2nd  quarter,  1987) 


Count  the  ways 
we'll  help  you 
get  the  most 
from  your  investment. 

• Extensive  training  programs,  on-site  or 
at  our  headquarters.  Beginner  through 
Advanced,  at  ve^  reasonable  rates 

• Custom  consulting  service  for  the 
creation  of  special  applications 

. AvailabilityofEnable/Learn-a  compre- 
hensive training  program-complete 
with  instructor's  manual  and  student 
workbooks 

• Site  licensing  program 

• A Customer  Support  Plan  which  pro- 
vides, at  a nominal  charge: 

-Toll  free  technical  support 
-Technical  newsletter 
-Discounts  on  Enable  upgrades 
-Opportunity  to  participate  in  User 
Advisory  Board  and  in  Beta-testing 
If  you  now  have  a new  perspective 
on  Enable,  we'll  help  you  find  a dealer 
who  can  enlarge  that  perspective  even 
further.  Just  dial  1-800-634-3470  (in 
New  York,  1-800-551-1004.) 


C)  1987  The  Software  Croup, 
Northway  Ten  Executive  Park, 
Ballston  Lake,  New  York  12019 
In  Canada,  please  call 
(BOO)-267-9%7 
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Redesign  II 

159.x 

AMTON  TATI 

Muttlrrtate  Advantage  II 

319.x 

DBase  III  Plus 

4X.X 

Framework  II 
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Chadmaster 

239.x 

AiOC  AAVOLOOMOIT 

Formtool 

S9.X 

AOMNA  OOfTWAM 
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269.00 

SOA8AIX 

Turbo  Lightning 

62.x 

Reflex 

8S.X 

Superkey 
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Turbo  Prolog 

62.x 

Turbo  Basic 

S9.X 

Turbo  Pascal  W/8067&BC0 

MX 

Turbo  Database  Toolbox 

40.x 

Turbo  Graphlx  Toolbox 

40.x 

Turbo  Tutor 

22.x 

Turbo  Jumbo  Rack 

169.x 

Sidekick 

46X 

Eureka!  The  Solver 

99.x 

Turbo  C 

S9.X 

AOWAAH 

t OIRPIus 

59. K 

AAMKIMAQAAM 

Timeline 

239.x 

AATTONWAAI 

PC  Rie  -f 

45.M 

CfNIKAirOIMT 

Copy  II  PC 

Copy  II  Option  Board 

COMMim  ASMOAIU 

Supercalc  IV 
Accounting  Module 
Easy  Plus  Windows 
Superprotect  Plus 


Sidnvays 

•MBK  SOPTWAM 

Generic  Cad 
Dot  Plot 

HAVn 

Smadcom  II 

lUI 

Dispiaywrite  IV 
IBM  Dos  3.2 
IBM  Dos 3.3 

LAVlia 

C Compiler 

L018S  PtmOMIMT 

Lotus  1-2-3 
1-2-3  Report  Writer 
Hal 

Symptiony 

Manuscd^ 

Freelance  Plus 


Max  Think 

MMA 

Managing  Your  Money 

nuMioumONi 

Disk  Technician 


29.00 

B5.00 

339.00 
CALL 

109.00 

339.00 


Picture  Perlect 
Diagraph 

CON^IMC  »ATA  rniUlt 

R & R Relational  Repod  Writer 

Cetl  MTOMIIOMAL 

Coretasi 

DAC 

Easy  Accounting 
Easy  Payroll 

MAItAL  MUAKM 

Gem  Draw  Pius 
Gem  Graph 
Gem  Word  Chad 
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XTree 

HPIN  MNIIAnON 

Fast  back 

OeXSOPVWAM 

FoxbasePius 
Foxbase  Runtime 
Foxbase  Multi-User 


Carboncopy 


109.00 

99.00 

49.00 

35.00 

189.00 

149.00 
89.00 


219.00 

289.00 

315.00 


59  00 
29.00 


319.00 

79.00 

99.00 

239.00 

339.00 
115.700 

110.00 

489.00 

379.00 
379.00 

49.00 

115.00 

75.00 
109  00 


Tornado  Notes 

MKAOnO 

Wordstar  Professional 
Wordstar  2(X)0  Plus 

MIOmiHI 

Rbase  System  V 
Rbase  Graphics 


Word 
Protect 
C Compiler 
Ms  Fodran 
MsCobot 

Ms  Macro  Assembler 
Windows 
Learning  Dos 
Flight  Simulator 

MicMfrar 

Crosstalk  Mark  4 
Crossttfk  XVI 
Remote 

MIMNT 

Atxlity  Plus 

MOIMMAAM 

Dollars  & Sense 


Clipper  (Autumn  86) 


Nutshell 

NRir  MALAND  tOnWAM 

Graph-ln-The-Box 

NOUN  IMB  iOrTWAUB 

Timesllps  III 

pMNmniu 

General  Ledger 

PARAAOM 

Complete  Business  Accounting 

PAMABAOI  lOnWAAl 

VP  Info 
VP  Planner 

pMiMAa 

Mace  Utilities 

rC  WPAOITAMAA 
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Cruise  Control 
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New  World  Writer 
Typing  Tutor  III 
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Disk  Optimizer 
Double  Dos 
Software  Carousel 


PFS  Protessional  Write 
PFS  Professional  File 
PFS  Prolessionai  Plan 
PFS  Rrst  Choice 
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32.00 

39.00 
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409.00 

99.00 

59.00 

99.00 

529.00 
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SQZ 

Cambridge  Spreadsheet  Analyst 


DBXL 

Quicksilver 


Word  Perlect  209.00 

Word  ftdect  Network  Server  309.00 

Word  Perlect  Network  Add-on  75.00 

Mathpian  175.00 

Word  Perlect  Library  59.00 

XBMK 

Ventura  Publish^  1.1  545.00 


89.00 

299.00 


XYwriielll 


289.00 

HAMniKMtE 


DC  GOOA  Backup  Tape 
DC  1000  Backup  Tape 


29.00 

17.00 


V12&OMonitor  749.00 

V 410  (Amber  or  White)  175.00 

AMAV  nOMOlOMBt  (ATI) 

EGA  Wonder  299.00 

AfTMHAAOl 

Premium  286  Model  140  Computer  2899.00 
Premium  286  Model  80  Compuler  1859.00 
Six  Pack  Pius  384K  215.00 

Six  Pack  Premium  2S6K  299.00 

Rampage  256K  259.00 

Rampage  AT  512K  429.00 

AST  3270  699.00 

ASTS251/11  599.00 
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39.00 
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65.00 

24.00 
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155.00 

79.00 

32.00 


35.00 

29.00 

35.00 

119.00 

140.00 

140.00 

105.00 

389.00 

249.00 

99.00 


59.00 
65  00 


Color  Graphics  No  pod 
Monographics  Shod  Card 
Memory  Expansion  Card  384K 
Modularl/OBare  Board 
Parallel  Option  lor  I/O  Board 
Serial  Option  PC  for  1/0  EXd 
1/0  Mini  with  P/S/Cloc>' 
Clock  Board  Standalone 
1/0  Mini  P/S  for  AT 
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120  0 
MSP  10 
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Logical  Connection  256K 
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150  Wan  Power  Supply 


59.00 

79.00 
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45.00 
7.00 

10.00 

75.00 

35.00 


579.00 

699.00 

609.00 
1059.00 

219.00 
329  00 
459  00 

359.00 

555.00 
99.00 

809  00 


Smartmodem  1200 
Smartmodem  1200B  w/Software 
Smartmodem  2400 
Smadmodem  2400B 


Hercules  Monochrome  Plus 
Hercules  I ncdl or  Card 


Laserjeiii 


True  Grid  11x11 

INIBl 

Above  Board  PS  64K 
Above  BMfd  PC  64K 
Above  B^d  PS /AT  128K 
Above  Board  AT  128K 
Inboard  386  AT  OK 
8087-35MHZ 
8087-2  6 MHZ 
8087  10  MHZ 
80287  6 MHZ 


309.00 
85.00 

325.00 

325.00 

599.00 

589.00 

199.00 

349.00 


729.00 

289.00 

259.00 

439.00 

399.00 
1,499.00 

119.00 

165.00 

239.00 

179.00 


Serial  Mouse  w/PC  FEinibrush 
BUS  Mouse  w/PC  Paintbrush 

MKM9IID 

Fast  88 

Fast  88  W/V20  Chip 

MMMT 

Pocket  Modem  1200 


900  AT  Full  System.  30  MB 
700  XT  System 


G6-1  MulllsyncCard 
Multisync  JC  1401  P3A 
P760 
P660 

QOMTA 

Mlcrdine  182 
Microllne  192  Plus 
Miaoline  193  Plus 
Microline  292  w/lnlerface 
Microllne  293w/inter1ace 
Okimate  20 
Okimate  Plug  & Print 


Autdswitch  EGA 
Mcxiular  Graphics  Card 

MMMVILePMBfT 

Hardcard20MB 


Polaroid  Alette 
P^arold  Palette  Plus  ( EGA) 

ptACnoAi  NumnAU 

Practical  Modem  1200  Hailcard 
Practical  Modem  1200  SA 


MAX  12 
HX  12E 
LM  300  15" 

LM  300  interface  Board 
LS  300  Scanner 


SS  400  (Continuous  power) 
P 125  Power  Director 
Datashield  S85 

PS  800  Plus  Laser 


Amber  Monitor 

tlAAATl  HCMWOtOW 

ST  225  20  MB  w/Controtler 
ST238  30MBw/Controller 
ST  4038  X MB 


Laserview  I5"w/card 
Laservlew  19"  w/card 


Summaskeich  1201 
TAUTtn 

JRAM3P0K 
JRAM3ATP.0K 
JLaser+  PC 
JLaser+ AT 


P321  SL 
P3S1.Model2 

■.t-MAOTKO 

Microlink  1200  Internal 
Cowier  2400  External 

mmMAMITAl 

Riecard  20  MB 

wm 

PC  286w/Roppy.  20MB 
wv  700  Full  Page  Monitor 


CALL 

2399.00 

1349.00 

379.00 

585.00 

719.00 

525.00 

279.00 

389.00 

575.00 

549.00 

749.00 

130.00 

01.x 

459.x 

999.x 

659.00 

3n.x 

185.00 


14N.X 

2499.M 

120.x 

140.x 

165.x 

4n.x 

9X.X 

4M.X 

CALL 

729.x 

K.X 

55.x 


3X.OO 

3K.00 

639X 

14H.X 

1I79.X 

439.00 

m.K 

2S5.X 

435.x 

M9.00 


219.x 

449.x 


2349.x 
875  X 


• Orders  placed  before  3 p.m.  (PST)  shipped 
samed^. 

• vw  weicome  corporate  aixounts. 

• Free  technical  suppofl- 

• Immediate  roptacemenf  of  defective  goods. 

• Bulk  discounts. 

• One  million  doHar  inventory. 

• Immediate  shipment  on  purchase  orders 
from  qualified  institutioRS  (schxis  and 
universities  included). 

• No  hidden  charges. 

mius 

AN  prices  subject  to  change  witXut  xOce. 

1 We  do  not  guarantee  compatibility  No  sur- 
1 charge  tor  VISA  or  MasteiCard.  2%  surcharge 

Amencan  Express.  No  returns  without  RA# 
Short  shipments  must  be  noliflea  wtthin  48 
hours.  15%  restocking  fee  on  non-defective 
goods:  $3.X  C.O.D.  charge.  Shippix  $4.X 
per  item,  less  on  bulk  orders.  (X.X  Blue  La- 
bel.) (Higfwrfor  some  hardware  items.) 

Cell  tor  prkM  tor  aoy  Item  eat  lecMed  Ni 
this  price  Itst. 

Order  desk  & technical  support  open; 

8 a m.  to  6 p.m.  Monday-Friday 

10  a.m.  to  2 p.m.  Satur^  (PST) 

6934CanbySt.  Suite  #109-110 

Reseda.  CA  91335 

W«  wrtcet  ln»88Aa88l  Ordwi  aa# 
CefAiwee  Ae— bMi 

Tetci  t9B419  Pax  tlt-TOS-AMS 

1 818  705-1895  us 

800  231-6603  CA 

1800  328  4473  us 

CIRCLE  205  ON  READER  SERVICE  CARD 


PRODUCTIVITY 

■ POWER  USER 


grams  besides  WordPerfect  that  provide 
macro  capability  without  giving  you  a con- 
venient way  to  edit  your  macros. 

1 . Make  sure  ProKey  is  loaded  before 
entering  WordPerfect. 

2.  Hit  Ctrl-FlO  and  name  your  macro, 
then  put  ProKey  in  keystroke  recording 
mode.  Be  sure  not  to  use  an  Alt-letter  key 
for  the  ProKey  macro,  as  these  need  to  be 
reserved  for  WordPerfect  macros. 

3.  End  the  ProKey  recording  mode, 
then  hit  Ctrl-FlO  to  end  the  WP  macro  def- 
inition. 

4.  Annotate  the  macro  within  ProKey 
to  remind  you  later  of  its  purpose. 

To  edit  the  macro,  first  determine  what 
the  keystrokes  ought  to  have  been.  Edit  the 
ProKey  macro  to  prixluce  the  proper  key- 
strokes. Now  hit  Ctrl-FlO,  name  your 
macro,  and  play  back  the  ProKey  macro. 
Hit  Ctrl-F  1 0 again  to  end  the  definition  and 
you’re  done. 

Save  the  ProKey  macros  in  a file,  e.g., 
WORDPERF.MAC,  so  they  can  be  re- 
called later.  Not  only  can  you  ntrw  edit  any 
of  the  saved  macros  without  requiring  the 
WordPerfect  Library,  you  also  have  an  an- 
notated file  describing  them.  Also,  keep- 
ing a file  of  the  ProKey  macros  allows  you 
to  save  many  occasionally  used  macros  in 
a single  file,  thus  saving  disk  space,  avoid- 
ing naming  conflicts,  and  cleaning  up  your 
directories. 

Ivan  Rezucha 
Gardiner,  New  York 


LCOLUMN 

In  WordPerfect,  Version  4. 1 , text  is  dis- 
played on  the  screen  starting  at  the  actual 
left  margin.  In  Version  4.2,  text  is  often 
shoved  right  up  to  the  left  edge  of  the 
screen.  By  creating  the  macro  shown  in  the 
left  column  of  Figure  2,  you  can  reset  the 
text  on  the  screen  so  it  displays  as  it  did  in 
Version  4. 1 . 

You  can  execute  the  macro  repeatedly 
from  any  point  in  the  document.  If  left/ 
right  scrolling  occurs,  for  example,  the 
screen  will  reformat  and  revert  to  display- 


ing your  text  against  the  left  edge  of  the 
screen,  so  you  Just  invoke  the  macro  again. 

Mitchell  Smith 
Orem,  Utah 

What  you  see  is  more  clearly  what  you  get 
when  column  I is  at  the  far  left  of  the 
screen.  This  looks  especially  good  when 
the  right  margin  is  less  than  80,  of  course. 

Of  special  note  is  the  ' 'delay  O' ' state- 
ment at  the  start  of  this  macro.  Normally  a 
WP  macro  executes  invisibly  behind  a 
“*  Please  Wait  ♦"  message  on  the  status 
line.  However,  this  tricky  reformatting 
macro  will  work  only  if  every  command  in 
it  happens  visibly  on  the  screen . Any  Delay 
cau.ses  the  screen  to  refresh  after  each 
comrrurrrd,  and  a Delay  of  zero  does  it 
without  slowing  execution. 

The  <Goto><Goto>  command  at  the 
end  restores  the  cursor  to  its  position  be- 
fore the  macro  was  executed.  You  can  use 


■ Using  ProKey,  you 
can  edit  any  saved  macros 
without  requiring  the 
WordPerfect  Library. 

that  command  any  time  to  return  to  the  lo- 
cation from  which  the  last  “major  motion 
command’  ‘ was  issued.  For  e.xample,  to 
jump  to  the  top  of  the file  and  then  return  to 
wherever  you  were,  you  would  use 
<Home><Home><Up>  followed  by 
<Ctrl-Home>  <Ctrl-Home> , 


PAGINATING  FOOTERS 

WordPerfect  currently  lacks  a method  of 
automatically  numbering  pages  in  a footer 
in  the  form  "(Page  X of  XX)”,  where  XX 
is  the  total  number  of  pages  in  the  docu- 
ment. Such  a numbering  scheme  is  often 
necessary  in  contracts,  descriptions,  etc,  A 


<Ctrl-PgUp>0<Bnter>  Enter  a delay  of  0,  ao  text,  menus,  and  prompts 

will  remain  visible  during  macro  execution 
<Hoaw><HoRie><Honie><l«ft>  Oo  to  extreme  left  on  line 

<8hlft-P8>30<Bnter>80<Bnter>  Set  margins  to  0.  80 
<BackSpace>y  Delete  the  margin  you  Just  set 

<Ctrl-Hoine><Ctrl-Hoaie>  Ooto  the  last  place  a "major  motion  oonriand" 

was  given 


Rgure  2:  A macro  to  restore  displayed  text  to  its  true  left  margin. 


The  Fast  Cure 
For  A Slowing 
Hard  Disk 


“Vopt  I*  tomethlng  of  a 
mirach.  It  partonm  Ha  diak 
raorganbatlon  choraa  In 
aeconda,  Inalaad  ol  the 
mlnutea  and  even  houra  some 
other  uHlItlea  can  take. 

...a  bargain,  VopI  la  Ibat,  aate, 
elfective,  and  even  tun  to  uae. 
What  more  could  you  want?" 


Glenn  Hart,  PC  Magazine 
May  12,  1987,  Page  36. 


“The  ovetaU  efficiency  ol  my 
computer  ayatem  waa  algnlll- 
cantty  Improved." 

William  G.  Harrington, 

The  National  Law  Journal 
June  29, 1987,  Page  14. 

Vopt  gives  you  faster  hard  disk 
access  in  seconds! 

When  DOS  creates  a file,  it 
scatters  file  fragments  over  the 
disk  surfaces.  It  takes  time  to 
collect  those  fragments  when  you 
need  the  data,  so  your  system 
runs  slower  and  slower  as  your 
files  grow  more  fragmented. 

Vopt  organizes  your  files  the  way 
DOS  should  have  written  them— 
contiguously— so  file  retrieval  is 
easy  and  fasti 

$3  shtpping/handling. 
CA  add  6%  sales  tax. 

GOLDEN  BOW  SYSTEMS 

f 2870  Fnth  Avenue 
Siine201 

San  Diego,  CA  921 03 

619/298-9349 

Vopt  opsratM  wtth  DOS  sytMms.  Including 
PSi/2.wl(h  S12KbRAM. 

VopI  it  • trsdBnwk  of  Ookton  Bow  Sytltmt. 


$49.95 
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CIRCLE  369  ON  READER  SERVICE  CARD 


ONLY 


Expanded  Memory 

plus  Parallel/Serial/Game  Ports  & Clock  Calendar 

K^STCMnD’  with  0K  RAM 


LOTUS  EMS 
COMPATIBLE 


FOR  IBM  PC,  XT,  OR  COMPATIBLE 

■ Automatically  uses  RAM  on  board 
to  fill  system  memory  to  640K,  and 
provide  Expanded  Memory  above 
the  640K  limit. 

■ Disk  caching  & print  buffering 
software  included. 

■ Complete  diagnostic  routines. 


Hardware-based  custom  password 
security  allows  you  to  protect 
sensitive  data. 

Built-in  parallel  printer  port,  9-pin 
serial  port,  and  game  port  interface 
on  board 

Built-in  real  time  clock  calendar. 


^relhardmrecZZZis 

installs 

installation  pro- 

£y|^eywelllnto,m.„„„,>.- 


80286  Coprocessing  Upgrade 


Convert  your  PC,  XT,  or  Compatible  to  286  Power  & Performance 


ONLY 


-249 


“It's  great!  On  a cost  P^tfpr- 
mnce evaluation,  Yonrs^the 
best  Your  technical  support  is 

about  the  best  I've  seen. 

M, W..  sterling.  II- 

“Wbflts  fantastic! 

how  it  improves  and  speeds  up 

Lotus'.' 

N.T..  Chicago,  IL 

■'My  XT  acts  like  an  AT.  lam 

amazed!” 

D.G..  WestlngtiouM 


1 8 MHz  Operation 
I Bus  Independent  Operation 
■ Switch  selectable  mode  between 
8088  & 80286  guarantees  100% 
software  compatibility. 


100% 

COMPATIBLE 
WITH  ALL 
EXISTING 
IBM  PC/XT 
SOFTWARE. 


■ 8 KB  of  Zero-Wait-State  memory. 

■ Compatible  with  all  8 MHz 
Motherboards. 

■ IMS  Disk  Caching  Software 
included. 


FAST286  is  the  low  cost  alternative  to  the 

high  cost  of  replacing  your  current  PC,  XT  or  Compatible. 
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^ 602-483-7983 

tOOSy.  30  Day  Free  Trial 

One  Year  Warranty 
onFASTCARDiFAST286. 


Use  your  Mastercard  or  VISA  or 
sertd  check  or  money  order  to: 


PRODUCTIVITY 

■ POWER  USER 


<Honie><Hoine>  <Up> 

To  top  of  document 

<Alt-F5>621<Enter> 

Define  table  of  contents,  one  level,  right- 
justified  page  numbers 

<Alt-F8>631<Enter>x<P7>0 

Create  a duning  footer,  so  the  page  nvsnbers  will 
coaie  out  right. 

< Home  X Hone  ><  Down  > 

To  end  of  document 

<Alt-F4> 

Block  On 

<Left>  <Alt-FS>ll 

Plark  for  ToC,  level  1 

< Home >< Hone >< Up > 

To  top  of  document 

<Alt-F5>eeY 

Generate  ToC 

<Down> 

Arrow  down  one  line 

<Hoine><Home><Rlght> 

Co  to  extreme  right  of  contents  line 

<Left><Left>  <Left> 

Arrow  three  spaces  left 

<Alt-r4> 

Block  on 

<Rlght><Rlght> 

Block  two  characters  right 

<Ctrl-P4>2 

Copg  the  page  number 

<Hoine>  <Hoine>  <Up> 

Back  to  top  of  document 

<Alt‘F4> 

Block  on 

< Down  > < Down  > 

Arrow  two  lines  down 

< Hoaie >< Home > <Hoine><Left> 

Go  to  extrerrfe  left  of  line 

<Del>y 

Delete  entire  ToC 

<Del> 

Delete  hard  return 

<Del>y 

Delete  dunnu  footer  definition 

<Alt-F8>e31 

Begin  footer  creation 

<Bnter><Shlft-F6> 

Add  space  and  center  footer  line 

(<Ctrl-B><apace>of <8pace> 

‘'B  • current  page  nunber 

<Ctrl-P4>5 

Recall  page  number 

<Home><Right> )<F7>8 

Finish  footer  line  with  ")" 

<Alt-F2>N<Al t-FS>l<Esc><Eso> 

Find  and  remove  the  ToC  mark 

Figure  3;  Using  WordPeifecl’ j lable-of-conienis  feature  to  create  a page-numbering  footer. 


call  to  the  company  resulted  only  in  a 
vague  “We’ll  suggest  it  to  our  program- 
mers.” Until  a new  version  includes  this 
feature,  however,  the  macro  shown  in  Fig- 
ure 3 will  do  the  job. 

In  words,  the  series  of  commands  in  the 
macro  does  the  following:  It  defines  both  a 
table  of  contents  at  the  top  of  the  document 
and  a dummy  footer  that  takes  the  same 
amount  of  space  as  the  real  footer  will.  At 
the  bottom  of  the  document,  it  places  a 
ToC  marker.  Then  it  generates  the  table  of 
contents  and  extracts  the  lone  page  refer- 
ence from  it.  It  deletes  the  ToC  and  the 
fake  footer,  then  creates  the  real  footer  and 
inserts  the  saved  last-page  number  into  it. 
Finally  it  removes  the  fake  ToC  marker. 

I do  not  feel  that  speed  is  seriously  com- 
promised when  compared  with  having  to 
re-create  a footer  manually,  not  to  mention 
figuring  out  total  document  pages.  I 
would,  however,  be  interested  in  a faster, 
shorter  macro  that  does  the  same  Job  as  the 
macro  I've  presented  here  if  any  of  your 
readers  can  provide  one. 

Henry  C.  Gemhardt,  Jr. 

Huntington.  West  Virginia 

This  macro  does  assume  that  you  don’t 
have  other  tables  or  lists,  and  specifically 
that  you  don't  have  a table  of  contents. 
However,  even  if  you  do  have  a ToC  al- 
ready, you  can  use  Mr.  Gemhardt’ s mac- 
ro with  minor  changes.  Pick  a List#  you 
aren’t  using,  say  List#  5,  and  replace  ref- 


erences to  ToC  with  List#  5.  [Looking  at 
Mr.  Gemhardl’s  macro,  I can’t  help  but 
suggest  that  while  WordPerfect  is  often 
lauded  for  its  ease  of  use,  sometimes  a 
“command-driven”  program  such  as  Xv- 
Write  is  both  faster  and  simpler.  In  Xv- 
Write  III,  the  same  footer  would  require 

F5  (Go  to  the  coHYnand  line) 

RF<Enter)  (Begin  footer) 

€FC»(Page  €PN»  of  cFP») 

F3  (Close  footer) 

FC,  PN,  and  FP  are  two-letter  mnemonics 
for  the  “Flush  Center,”  “Page  Number,” 
and  “Final  Page”  functions.  The  double 
angle  brackets  (visible  only  in  “expand- 
ed” mode)  are  produced  when  you  enter 
the  function  commands  through  a key- 
stroke sequence  such  as  F5,  FC, 
F9. — Craig  L.  Stark] 


REVERSE 

In  “Eight  Ways  to  Improve  WordPerfect” 
(PC  Magazine,  Volume  6 Number  7), 
Rhyiter  McClure  describes  a macro,  Alt- 
R,  that  is  designed  to  furnish  printed  out- 
put in  the  correct  (reversed)  order  for  laser 
printers.  That  macro  required  manual  in- 
tervention to  tell  it  the  number  of  pages  in 
the  document.  It  inspired  me  to  design  a 
fully  automatic  macro. 

It  turns  out  that  two  macros  are  neces- 
sary: the  first,  ALT-R,  to  go  to  the  end  of 
the  file,  and  the  second,  REV,  to  do  the 
printing.  These  ate  shown  in  Figure  4. 

The  technique  I use  is  to  go  to  the  top  of 


Think 

BIG! 


® 


Vfeature  Deluxe  shatters  the  32 
megabyte  barrier  of  DOS  to  let 
you  create  bootable  DOS  parti- 
tions up  to  a gigabyte! 

You  can  even  span  two  drives  into 
one  bootable  partition,  or  create 
up  to  23  partitions  which  DOS 
sees  as  separate  drives! 

Vfeature  Deluxe  allows  you  to 
use  any  physically  compatible 
drive,  without  hardware  modifi- 
cation. Want  to  use  a drive  with 
over  1024  cylinders?  No  problem! 

Vfeature  Deluxe  is  smart  software. 
It  runs  under  DOS  with  AT,  XT. 
and  compatible  hard  disk  control- 
lers, including  RLL,  ESDI,  and 
SCSI  controllers. 

Secure  your  data  too!  Vfeature 
Deluxe  offers  password  protec- 
tion for  your  keyboard,  your  disk, 
and  your  system.  You  can  also 
Write  Protect  by  partition,  so  a 
slip  of  the  finger  doesn’t  wipe  out 
your  spreadsheet  templates. 

Installation  is  now  easier  then 
ever  and  Vfeature  Deluxe  comes 
with  everything  that  you  need  to 
install  it  - a physical  formatter 
with  bad  track  mapping,  a high- 
level  format,  a thorough  manual, 
and  good  Tech  Support  if  you 
need  it. 

$3  shipping/handling. 
CA  add  G%  sales  tax. 

GOLDEN  BOW  SYSTEMS 

2870  Fifth  Avenue 
Suite  201 

I ^ San  Diego,  CA  92103 

t ir  619/298-9349 

VtMtuf*  OsfuM  Is  s registered  tredemsrk  of 
OoWan  Bow  Systems. 

DOS  Is  • tredemerR  of  Microsoft  Corporstton  and 
imemattonal  Busineas  Machinas. 
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PRODUCTIVITY 


■ POWER  USER 


<CtPl-F10> 

Begin  macro  definition 

<Ait-R> 

Nsune  the  macro  Alt-R 

<Home><Hofne>  <Down> 

Qo  to  bottom  of  file 

<Alt-F10> 

Invoke  a macro 

REV<Enter> 

Macro  to  be  invoked  is  REV 

<Ctrl-F10> 

End  macro  definition 

To  create  the  REV  macro 

use  the  following  keystrokes: 

<Ctrl-F10> 

Begin  macro  definition 

REV<Enter> 

Name  the  macro  REV 

<Ctrl-Home><Up> 

Goto  top  of  current  page 

<Shift-F7>2 

Print  current  page 

<Shlft-F2> 

Reverse  search 

< Space > <Eso> 

Search  for  a space.  NOTE:  Macro  terminates 
here  when  it  reaches  the  first  page 

<Alt-F10> 

Invoke  a macro 

REV<Enter> 

Macro  to  be  invoked  is  REV  Itself 

<Ctrl-F10> 

End  macro  definition 

Figure  A:  The  keystrokes  to  create  the  two  macros  for  printing  out  in  the  correct  page  order  on 
nonreversing  laser  printers. 


<CB>  <CR><Left-arrow> 

Make  room  for  work  in  the  document 

<Shf t-F8>l<Space><Tab><F7> 

Set  a tab  stop,  to  be  sure  there  is  one.  A 
math  calculation  colinn 

requires  a tab. 

<Alt-F7>20 

Begin  Math  Definition 

<CtPl-PgUp>  <CR>  <CR><CR> 

Pause  to  allow  entry  of  the  formula 
during  macro  execution 

<F7>1 

End  Math  Definition,  turn  Math  on 

<Tab><Alt-F7>2 

Calculate 

{NOW  clean  up  the  mess} 

<Alt-F4> 

Block  on 

<Shf t-F2>  <CR><F2> 

Reverse  search  for  [HRtJ 

<Del>Y 

Delete  the  block 

<Bk8>  <End>  <Dei><Bks> 

Delete  the  remaining  things  we 
added 

<Ctrl-F10> 

End  the  macro  definition 

Figure  5:  The  keystrokes  to  produce  a 
into  a document . 

WordPerfect  macro  for  calculating  and  inserting  answers 

a page,  print  it,  and  then  search  backward 
for  a space.  If  you  are  at  the  first  page,  this 
results  in  a "*  Not  Found  *”  message, 
which  terminates  the  recursive  macro. 

Daniel  L.  Liebeiman 
Mercer  Island,  Washington 

Macros  exist  to  automate  repetitive  proce- 
dures for  us.  This  one  carries  the  automa- 
tion one  step  further  than  its  predecessor. 


MACRO  CALClilATIONS 

With  the  macro  shown  in  Figure  5 , you  can 
not  only  use  WordPerfect's  math  capabili- 
ties to  do  a calculation,  but  insert  the  an- 
swer in  your  document,  as  well.  If  you 
need  to  drop  in  6.25%  of  $895,  for  exam- 
ple, you  just  hit  <AIt-C>  “.0625*895” 
<CR>  and  there  it  is!  The  macro  can  also 
handle  far  more  complicated  calculations, 
but  it  does  require  Version  4.2  (or  later)  of 
WordPerfect  because  it  uses  the  pause 
function  (<Ctrl-PgUp>  <CR>  <CR>) 
to  permit  user  input  during  macro  execu- 
tion. 

To  use  this  macro  you  must  understand 
the  operators  that  WordPerfect  allows: 
-I-,  — ,*  (multiply),  and  / (divide).  You 
may  use  parentheses  to  indicate  prece- 
dence of  operations,  e.g.,  (6-i-.25)*895. 
Execute  it  any  time  you  are  not  in  “math 
mode”  in  your  document. 

To  define  the  macro,  begin  by  hitting 
Ctrl-FlO  and  naming  the  macro  (I  called 
mine  Alt-C,  for  Calculate),  then  enter  the 
keystrokes  listed  in  Figure  5.  The  “<Ctrl- 
PgUp>  <CR>  <CR>”  sequence  in- 
structs the  macro  to  pause  for  input.  You 
don't  enter  any  formula  during  the  macro 
definition,  but  the  keystrokes  that  follow 
must  work  when  you  execute  the  macro 
and  enter  a real  formula. 

When  you  execute  the  macro,  the 
screen  will  flash  a bit  and  stop  in  the  mid- 
dle of  the  “Math  Definition”  menu.  This 
is  where  you  enter  your  calculation,  fol- 
lowed by  a carriage  return.  After  more 
screen  flashing  you  will  end  up  with  the  re- 
sult of  your  calculation  inserted  at  the  cur- 
sor in  your  document. 

One  problem  occurs  if  you  enter  a char- 
acter that  is  illegal  in  a formula,  such  as  the 


ment  to  its  original  condition,  hit  F7  and 
Exit  twice  to  get  back  to  the  document 
screen,  backspace  three  times,  and  hit  the 
Del  key  once. 

Kenneth  R.  Kletzien 
New  York,  New  York 

This  tricky  macro  will  indeed  perform 
complicated  calculations  for  you.  The  re- 
sult will  have  two  digits  to  the  right  of  the 
decimal.  To  change  the  number  of  digits, 
you  can  modify  the  macro  as  follows: 

After  the  pause  statement  that  takes 
your  formula,  insert  the  lines 

<Down>  <Down>  <Lef t> 

< Ctrl -PgUp  > <CR><CR> 

The  first  line  moves  to  the  "#  of  digits" 
position,  and  the  secotui  pauses  for  input. 
You  may  want  to  save  the  modified 


SCROLLING  ALONG 

The  only  WordStar  feature  I miss  in  Word- 
Perfect is  the  continuous  or  autoscroll 
function.  With  the  large,  clear  WordPer- 
fect screen,  the  cursor  movements  to  top 
and  bottom  of  screen  are  adequate  for  short 
documents.  But  for  longer  documents.  I’m 
spoiled  by  being  able  to  watch  my  cun- 
ningly contrived  words  scroll  smoothly  up 
the  screen. 

The  macro  shown  in  Figure  6,  while  it 
could  hardly  be  called  elegant,  avoids  the 
complication  of  a looping  macro,  namely, 
that  the  filename  flashes  maddeningly  at 
the  bottom  left  of  the  screen.  Before  creat- 
ing the  macro,  you  must  decide  the  maxi- 
mum length  of  the  documents  you  wish  to 
scroll  through  without  halting.  Twenty  or 
30  pages  should  be  more  than  adequate  for 
most  uses. 


letter  O instead  of  zero.  You  will  be  left  in 
the  “Math  Definition”  screen  and  the 
“Tab  Set”  and  “Math  On”  codes  will  be 
left  in  your  document.  To  restore  the  docu- 


macro  as  CDIG,  to  indicate  that  it  allows 
you  to  set  the  number  of  digits.  After  you 
enter  a formula  in  CDIG,  you  can  specify  0 
to  4 digits  to  the  right  of  the  decimal  point. 


Now,  when  you  want  to  scroll  through 
a document,  move  to  the  point  where  you 
want  to  begin  and  hit  Alt-FlO.  When  the 
word  “Macro”  appears,  type  DOWN  and 
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press  Enter.  The  cursor  will  move  to  the 
bottom  of  the  screen  and  the  text  will  begin 
to  scroll  upward.  When  you  want  to  stop 
scrolling,  simply  press  the  FI  key.  This 
takes  a moment  to  stop  the  scrolling — do 
not  press  it  a second  time. 

Obviously,  20  pages  of  DOWN  aren’t 
needed  if  you  don’t  expect  to  scroll  docu- 
ments of  more  than  a few  pages.  But  even 
my  macro  with  20  pages  of  DOWN  com- 
mands takes  only  about  500  bytes,  and  it 
doesn’t  take  over  2 minutes  to  create. 

Hayfotd  Peirce 

Tahiti,  French  Polynesia 

For  some  reason  1 had  trouble  stopping 
this  macro.  The  usual  <F1>  didn’t  seem 
to  work.  I found  the  recursive  macro  to  be 


■ WithWordPerfecfs 
conditional  chaining,  any 
macro  can  transfer  control 


<Ctrl-P10> 

Begin  macro  definition 

DOWN<Enter> 

Enter  the  name  and  a Carriage  Return 

<Honie><l>own> 

Start  at  the  bottom  of  the  current  screen 

<Ctrl-PgUp>25<Bnter> 

Put  a 2.5  second  pause  between  each  line  scrolling 
up  the  screen 

<Down><Down> 

Press  the  <Down>  arrow  as  many  times  as  you  think 
you  will  need  It  — no  matter  that  the  cursor 
doesn’t  actually  move. 

<Ctrl-F10> 

End  macro  definition 

Figure  6:  An  autoscroll  macro  for  WordPerfect. 


FILELIST.MAC 

<Shlft-F7>411600 

Select  printer  e 

<F5>  <Enter>  <Shlft-F7> 

Bring  up  the  file  list  and  print  it 

<Ctrl-PgUp>B0<Enter> 

Insert  a delay  of  S seconds  to  be  sure  the  direc- 

tory  is  done  printing 

<Ctrl-PgUp>265<Enter> 

End  the  delay 

<Ctrl-F8>'2DOS.TXT<Enter> 

Retrieve  the  file  containing  the  list. 

<Alt>P10>SPLIT 

Call  the  macro  SPLIT 

SPLIT. MAC 

<Alt-P10>MORELIST 

Call  the  macro  MORELIST  — this  only 

happens  after  SPLIT  has  failed  its 

search 

<F2> 1 <Esc> 

Search  for  a "1”  character 

<BackSpace>  <Enter> 

Delete  the  "I"  and  break  the  line 

<Alt-F10>SPLIT 

Call  SPLIT  again 

MORELIST.MAC 

<Home>  <Home><Up> 

Go  to  the  top  of  the  document 

<P2>CURRENT<Esc> 

Find  the  word  "CURRENT" 

<Horoe>  <Left> 

Go  to  the  beginning  of  the  line 

<Ctrl><End><I>el> 

Erase  the  line 

<Ctrl><End><Del> 

Erase  the  next  line  too 

<Shift><F7>4lll00 

Select  printer  1 again 

to  another  macro. 


easier  to  create  and  use,  despite  the  flash- 
ing in  the  lower  left  corner.  It  goes  as  fol- 
lows: 


<Ctrl-F10> 

DOVfNREC<CR> 

<Ctrl-PgUp>0<CR> 

<Down> 

<Alt-F10> 

DOVmREC<CR> 

<Ctrl-F10> 


Begin  macro  def. 
Call  It  DOWNREC 
Make  macro  visible 
Down  one  line 
Invoke  a macro 
...  DOWNREC  itself 
End  definition 


Another  alternative  to  typing  thousands 
of  Down  Arrows  is  to  build  the  macro from 
smaller  pieces.  For  example,  the  macro 
DOWNPAGE  might  contain  50  Down  Ar- 
rows. Then  the  main  DOWN  macro  need 
only  invoke  DOWNPAGE  20  times  to  have 
the  equivalent  of  1,000  Down-Arrow  key- 
presses. 


USTENSERTION 

WordPerfect’s  file  manager  can  put  an  or- 
dered list  of  your  files  on  the  screen,  but 
what  if  you  want  to  put  the  list  into  a text 
file?  As  it  turns  out,  you  can  do  so.  If  you 
hit  F5  to  reach  the  file  manager  and  then 
press  Shift-F7,  you  will  print  the  list  of 
files.  By  directing  print  output  to  a file,  you 
can  capture  the  list  for  further  manipula- 


Figure  7;  A multiple  macro  that  lets  you  insert  an  ordered  list  of  files  into  a document. 


lion.  The  set  of  three  macros  shown  in  Fig- 
ure 7 assumes  several  things.  First,  it  as- 
sumes that  you  have  defined  printer 
number  6 as  a file  named  DOS. TXT.  Sec- 
ond, it  assumes  your  default  printer  is 
number  I . Third,  it  assumes  you  begin 
with  an  empty  document.  And  fourth,  it  as- 
sumes you  are  not  currently  printing  some- 
thing in  the  background. 

The  SPLIT  rrutcro  uses  WordPerfect’s 
conditional  chaining.  Any  macro  can 
transfer  control  to  another  macro  when  it 
ends.  If  a macro  contains  a search,  you 
can  choose  one  of  two  macros  based  on  the 
result  of  the  search.  You  put  a call  to  the 
macro  to  be  e.xecuted  when  the  search  fails 
at  the  very  top  of  the  conditional  macro.  In 
this  case,  that’sMOREUST.  The  macro  to 
be  executed  when  the  search  succeeds 
goes  at  the  end  of  the  conditional  macro. 
Here  that's  another  call  to  SPLIT.  Thus, 
as  long  as  SPLIT  can  find  another  \ " 
character,  it  keeps  calling  itself.  When  it 
finishes,  it  calls  MOREUST  to  clean  up 
the  result. 

MOREUST  finds  the  line  in  the  output 
that  contains  the  word  C URRENT  and  de- 
letes it.  It  also  deletes  the  next  line,  the  one 


that  contains  the  entry  for  PARENT.  These 
two  entries  don't  comain  any  useful  infor- 
mation. Finally,  MOREUST  makes  print- 
er number  I the  default  again. 

After  this  macro  set  finishes,  you  will 
have  on  your  screen  a single-column  list- 
ing of  the  current  directory.  You  can  anno- 
tate the  file  names,  sort  the  directory  (us- 
ing WP’s  sort  facility),  or  do  whatever  you 
wish. 


HELPSCRN 

I have  developed  a complete  macro  help 
system  for  WordPerfect.  It  depends  on 
some  of  the  special  merge  commands  to 
display  a help  screen  and  let  the  user 
choose  the  next  macro.  In  the  example 
help  system  shown  here,  all  the  macros 
simply  display  more  help.  However,  you 
could  easily  extend  the  method  so  that  the 
user  could  pick  a macro  from  a help  menu 
and  have  that  macro  run. 

I tied  the  initial  help  macro  to  the  Alt-H 
key.  Create  it  as  follows: 


<Ctrl-F10> 

<Ctrl-FB>l 
HELPl .MRG<Enter> 
<Enter> 
<Ctrl-F10) 


Begin  macro  definition 
Name  the  macro  Alt-H 
Select  merge 
Specify  prl . merge  file 
Specify  no  sec.  merge  file 
End  macro  definition 
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In  the  May  5, 

1987  issue  of 
PC  WEEK,  . 
some  interest- 
ing bench- 
marks were  pubi 
all  the  tests,  but  one  test  in  particular 
caught  our  attention:  the  competitor’s. 
Now  even  they  have  to  agree  we’re 
fester 

Microsoft®  QuickBASIC  3.0  gives 
you  the  fastest  execution  speed.  It  also 
lets  you  write  code  faster.  That’s  be- 
cause you  pick  up  spe^  working  in  an 
int^ated  programming  environment 
which  includes  our  unique  integrated 
debugger. 
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With  our 
debugger,  you  can 
view  source  code 
and  program  out- 
_ put  simultaneously. 
c|fl  see  the  contents  of  var- 
wnile  \T)ur  program  is  running. 
Even  set  dynamic  breakpoints. 

(jet  your  hands  on  Microsoft  Quick- 
BASIC 3.0.  Right  now,  we’ll  make  it 
easy  because  we’re  offering  a $20.00 
rebate*  And  to  be  sure  that  you’re 
satisfied,  we’re  offering  a 30  day 
money-back  guarantee.  So  there’s 
no  better  time  to  do  some  indepen- 
dent testing  of 
your  own. 
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■ POWER  USER 


4*0 

: Pop  Up  Window  : MACRO  HELP  (Alt-H)  Page  1 of  3 ; 1/21/87  Ver.  1.00  ; 

- Key 

Naino 

Alt-A 

Alt-B 

print  All 

Print  the  entire  Document 
■■  Not  Used  •• 

Alt-C 

Alt-D 

spell  Check 
Date 

Starts  the  Spell  Checker  for  the  entire  Document 
Inserts  the  current  date 

Alt-E 

Alt-F 

Font  select 

••  Not  Used  •• 

Displays  the  Pop  Up  Window  for  Font  Selection 

Alt-0 

Alt-H 

Help 

••  Not  Used  •• 

Displays  this  Pop  Up  window 

F9  - Quit 

2 - Page  02  (I-P)  3 - Page  #3  (Q-Z) 

Enter  Number 

of  Selection  followed  by  F9  '‘C-'CHELP''0'’0’'Q 

Figure  8;  A sample  merge  file for  help  with  WordPerfeci  macros. 


<Ctrl-F10> 

Define  macro 

M for  Memo 

<Ctrl-PgUp>0<Enter> 

Make  macro  execution  visible 

<Shlft-F3> 

Switch  to  other  document 

DATE: <Tab><Shlft-r8>l<CR> 

Insert  the  current  date 

RE:<F4> 

Text  "RE:"  plus  Indent 

<Ctrl-PgUp>  <CR><CR><CR> 

Accept  user  input  here.  Note  that  <CR>  stands 
for  Carriage  Return  and  Is  the  same  as 
<Enter> . 

MESSAGE: <CR> 
<Ctrl-PgUp><C!R><CR><CR> 

Accept  the  message  text 

<CR>  <CR> 

Add  a couple  of  blank  lines 

<Alt-F4> 

Block  On 

<Home><Home>  <Up> 

Go  to  top 

<Ctrl-F4>3MEM0S<CR> 

Append  block  to  file  "MEMOS" 

<F7>NY 

Exit  Ooc  2 w/o  saving  file 

<CtPl-F10> 

End  macro  definition 

Figure  9:  A handy  macro  for  making  informal  notes. 


The  merge  document  in  Figure  8 uses 
the  "O  (Ctrl-O)  command  to  display  a 
message,  the  'C  command  to  get  user  in- 
put, the  "G  command  to  execute  a macro, 
and  the  "Q  command  to  quit  the  merge. 
Note  that  the  pair  of  "O  commands  sur- 
rounds the  entire  file  except  for  the  final 
'Q.  Be  careful  not  to  put  any  characters 
outside  the  'Os,  as  they  will  be  inserted 
into  your  document.  The  pair  of  "G  com- 
mands tells  WordPerfeci  to  execute  the 
macro  they  surround  when  the  merge 
ends.  The  “C  command  just  before  the 
word  "HELP"  allows  u.ser  input.  Since 
the  "C  is  between  the  ‘Gs,  whatever  the 
user  types  modifies  the  name  of  the  next 
macro.  For  example,  if  you  type  2 and  hit 
F9,  the  next  macro  will  "2HELP”. 

If  the  operator  hits  F9  without  making 
any  selection,  WP  tries  to  execute  the  mac- 
ro HELP.  To  avoid  an  error  message  when 
it  doesn’t  find  that  macro,  I created  HELP 
.MAC  as  follows: 

<Clrl-F10>  Benin  ma>Yro  doflnlllor 

HKI.P<KntRr>  Call  It  IIKI.P 

<Ctrl-FS>0  Bewrite  the  ttcrcen 

<Ctrl-F10>  Knti  inarri>  definition 


The  numbered  macros  IHELP, 
2HELP,  and  3HELP  are  all  identical  to 
ALTH.MAC  (the  six-line  macro  above), 
except  that  each  invokes  the  same-num- 
bered merge  document.  [/  did  not  include 
HELP2.MRG  and  HELPS. MRG.  as  they 
are  simply  examples.  You  can  create  them 
by  copying  HELP!  .MRG  and  modifying 
the  copies  as  you  please. — Ed.] 

You  can  also  let  the  user  choose  Alt- 
key  macros  directly  from  the  menu.  Just 
create  a file  of  the  form  7HELP.MAC  for 
each  ALT7.MAC.  For  example,  to  let  the 
user  run  ALTA. MAC  from  die  menu,  cre- 
ate AHELP.MAC  as  follows: 

<Ctrl-F10>  Begin  macro  UoflnltJon 

AHEI.P<Enter>  Call  It  AHEI.f 

<Alt-A>  Press  All-A 

<Ctrl-F10>  End  macro  drflnltlon 

With  this  combination  of  macros  and 
merge  documents,  you  can  create  a com- 
plete menu  system  that  allows  the  operator 
to  use  all  of  your  macros  without  having  to 
memorize  them. 

Mark  E.  Cohen 
Cornish,  New  Hampshire 


This  is  certainly  a novel  use  for  the  ~0 
merge  command.  The  help  screens  don't 
pop  up;  rather,  they  slide  up  elegantly 
from  the  bottom  of  the  screen.  Tve  seen 
quite  a few  proposed  methods  for  giving  I 
the  user  help  with  macros,  but  this  one  is 
by  far  the  best.  If  you  decide  to  let  the  user  \ 
choose  Alt-key  macros  directly  from  the  | 
menu,  note  that  you  can  call  such  a macro 
by  its  full  name.  That  is,  rather  than  press 
Alt-H,  you  could  invoke  it  by  the  name 
' 'ALTH' ' . You  could  change  the  etui  of  the 
merge  document  to  ~GALT  C G 0 Q. 
That  will  save  you  the  trouble  of  creating  a 
7HELP.MAC  for  every  Alt-key  macro. 


MEMOMAKER 

I use  the  Alt-M  (for  MESSAGE)  macro 
shown  in  Figure  9 when  Fm  taking  dicta- 
tion and  the  boss  gives  instructions  that  are 
not  part  of  the  correspondence  or  report. 
It’s  also  handy  when  I answer  the  phone 
without  a notepad  at  hand.  And  I use  it 
when  an  idea  crosses  my  mind  while  I’m  | 
inputting  and  I want  to  record  it  quickly  I 
without  too  much  interruption  of  my  work . j 
I hope  others  find  it  equally  helpful . 

Glenda  Hannon  Luke  ! 

Seattle,  Washington  I 

The  author's  original form  required  you  to 
keep  Doc  2 free  for  memos  at  all  times.  I 
modified  it  to  Block  Append  each  memo  to 
a growing  file  called  MEMOS.  Now  Doc  2 
needs  to  be  free  only  at  the  time  you  use 
Alt-M.  The  modified  macro  shown  in  Fig- 
ure 9 does  require  that  the  file  MEMOS  ex- 
ist, because  you  can't  Append  to  some- 
thing that's  not  there. 


SHARE  YOUR  POWER 

Tell  fellow  users  about  your  latest  techni- 
cal tips  for  hardware  and  software  applica- 
tions through  Power  User,  and  we’ll  pay 
you  $50  for  your  trouble,  /j/ms  an  extra  $25 
if  you  .submit  it  on  a disk.  If  you  send  a 
disk,  plea.se  include  a printout  of  your  sub- 
mission to  ensure  against  damage  in  tran- 
sit. Mail  your  contributions  to  Power  User, 
PC  Magazine.  One  Park  Avenue,  New 
York,  NY  10016. 


Neil  J.  Riibenking  is  a contributing  editor 
of  PC  Magazine  and  is  an  avid  Word  Per- 
fect user.  Craig  L.  Stark  is  senior  editor 
for  technical  columns  of  PC  Magazine. 
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TOLL-FREE  ORDER  LINE  1-800- 


FREE  SOFTWARE! 

Purchase  over  $100  and  re- 
ceive one  of  these  disks  abso- 
lutely FREE!  Purchases  over 
$250  get  two  free  disks,  over 
$400  get  three,  or  get  all  four 
disks  when  your  purchase  is 
over  $500!  1)  MIXED  BAG  -A 
great  assortment  of  utilities 
and  games  all  packed  on  one 
disk  2)  PC-WHITE  - Try  this 
famous  feature  packed  word 
processor  It’s  a winner'  3) 
FONT-SET  — Lets  you  set 
popular  fonts  like  bold,  under- 
line. etc.  on  most  late  model 
printers  from  Citizen.  Epson. 
NEC.  Okidata.  Panasonic. 
Star.  Toshiba,  etc  You  can 
even  use  your  printer  tike  a 
typewriter'  4)  ABC-LIST  — 
Great  mailing  list  program' 
Sort  on  any  field,  do  qualified 
searches,  print  reports  and 
mailing  labels,  and  more' 

— SOFTWARE  — 


ACCOUNTING 

BPI  AP.  AR.  PR.  GA $169  ea. 

Cyma Call 

Dac  Easy  Accounting 39 

Dollars  & $ense 94 

Managing  Your  Money  3.0  ...  117 
COMMUNICATION 
PROGRAMS 

Carbon  Copy  Plus 115 

Crosstalk 89 

Remote 89 

Smartcom  II 83 

DATA  BASE  MANAGERS 

Clipper 380 

Clout  2 Call 

Condor  HI 310 

Knowledgeman  M Call 

Powerbase  2 2 169 

O&A Call 

Ouickcode 138 

Quicksilver 295 

Quickreport  138 

Revelation 469 

R.  Base  System  V 425 

EDUCATIONAL 

Flight  Simulator 28 

Turbo  Tutor  II  25 

Typing  Tutor  III Call 

GRAPHICS 

Chartmaster Call 

Energraphics  2.01 294 

In-A-Vision 275 

Microsoft  Bus  Mouse 106 

Microsoft  Chart 164 

Microsoft  Serial  Mouse 119 

Newsroom  31 

OPTI  Mouse  W/DR  Halo  II  ....  96 

Printshop 33 

Signmaster Call 

INTEGRATED 

Ability 59 

Enable 355 

Smart  Software Call 


LANGUAGES 

Lattice  C Compiler $242 

Microsoft  C Compiler 249 

Microsoft  Fortran  4.0 255 

Microsoft  Macro  Assembler  ...  84 
Microsoft  Pascal  Compiler  . . . 166 

Microsoft  Quick  Basic  3.0 55 

Ryan  McFarlan  Fortran 305 

Ryan  McFarlan  Cobol  479 

Turbo  Basic 55 

Turbo  C 55 

Turbo  Pascal  w/8087  ♦ BCD ...  55 

PROJECT  MANAGER 

Harvard  Total  Project  11 326 

Microsoft  Project 219 

Super  Project  Plus  Call 

Timeline  2.0 242 

SPREADSHEET 

Microsoft  Multiplan 108 

Spreadsheet  Auditor  3.0 62 

Supercalc  4 Call 

VP  Planner 49 

UTILITIES 

Copy  II  PC 19 

Copywrite 39 

Desqview  2.0 72 

Double  Dos 30 

Fastback 85 

Graph  in  the  Box 55 

Homebase 39 

Microsoft  Windows 55 

Norton  Utilities  3.1  48 

Prokey  4.0 70 

ODOS 49 

Sidekick  (unprotected)  55 

Sideways  3.1 39 

WORD-PROCESSING 

Easy  Extra 88 

Microsoft  Word Call 

Multimate  Advantage  II Call 

Voikswriter3 139 

Webster  Spellcheck 37 

Word  Perfect 195 

Wordstar 162 

Wordstar  Propac 233 

Wordstar  2000+ 206 

— HARDWARE  — 

ACCESSORIES 

Copy  It  PC  Board 75 

150  watt  power  supply 69 

Mini  Micro  Parallel 

Print  Buffer 69 

Masterpiece 88 

Masterpiece  Plus 99 

BOARDS 

AST  Advantage  Premium Call 

AST  Premium  Sixpac Call 

AST  Sixpac  (384K) 229 

Hercules  Color  Card 145 

Hercules  Graphics  ♦ 182 

Intel  Above  Boards Call 

J Laser  (Tall  Tree) Call 

J Ram  3 (Tall  Tree) 169 

J Ram  3 AT  (Tall  Tree) 207 


COMPUTERS 


AZ  386 

80386-16  Micro  Processor. 

1 MB  of  Ram.  Teac  1.2  MB 
disk  drive.  220  watt  power 
supply.  6 layer  mother  board. 
RT  keyboard $2995 


AZ  TURBO  XT 

IBM  Compatible  Computer. 
135  watt  power  supply. 

1 brand  name  floppy  disk. 

1 parallel  port.  1 serial  port. 

1 game  port.  PC  keyboard. 
640K  Ram,  8 expansion  slots. 
8088-2  processor  . . . $51 9^ 


AZ  TURBO  AT 

IBM  AT  Compatible.  512K. 

6 & 8 MHZ.  keyboard, 
graphics  card.  220  watt 
power  supply.  MS/DOS  3.2 
GW  Basic $1025 


AST  286 

PREMIUM  COMPUTER 
512K.  expandable  to  2MB 
on  the  system  board,  RT 
enhanced  style  keyboard, 
parallel,  serial  and  clock. 
1.2  MB  floppy  disk  drive. 

7 expansion  slots,  two  32 
bit  fastram  slots.  DOS  3.1 
& Basic 


1 year  warranty Call 


EGA  BOARDS 

GBI  Board Call 

Paradise  Auto  Switch  480 

EGA  Card 290 

Quad  EGA  Plus Call 

Vega  Deluxe 299 

EGA  MONITORS 

AMDEK  722  455 

Casper  EGA Call 

NEC  Multisync 559 

HARD  DRIVES 

AZ  20  MB  Hard  Card 425 

AZ  30  MB  Hard  Card Call 

Filecard20MB 499 

Maynard  20  MB  Hard  Card  . . . Call 

Plus  Hardcard  20MB  Call 

Seagate  20  MB  Int.  w/cont.  ...  309 

Seagate  30  MB  Int.  w/cont 349 

Seagate  30  AT  Int 515 

KEYBOARDS 

Keytronics  5151 162 

KeytroniC8  5153  269 

RT  Style  Keyboard 89 


No  Chirg*  lor  MmIot  Card  or  Vita 


TOLL-FREE  ORDER  LINE  1-800-421-3135 


WAREHOUSE  DATA  PRODUCTS 


Wa  do  nol  guarantaa  compallbIMty  2701  West  Glendale  Ave.  • Phoenix,  AZ  85051 


SPECIAL 

WORD  PERFECT 

$195 


421-3135 

INCREDIBLE  VALUES 
Nationally  advertised  boards 
for  I BM  PC  and  most  compat- 


ibles at  give  away  prices. 
Keyboards  (similar 

to  5151)  $79 

Monochrome  Board  w/printer 
port  (similar  to  Hercules 

Graphics) $79 

Expansion  Board 

0 to  576K $42 

Multifunction  Board  w/game 
port  (similar  to  AST 

six  pack) $79 

Four  Drive  Floppy 

Controller $39 

Color  Card  w/o  printer 

port $69 

Color  card  w/printer 
port $79  ^ 


MODEMS 

Everex  300/1200  89 

Hayes  1200 Call 

Hayes  1200B  Call 

U.S.  Robotics  Courier  2400 ...  339 
U.S.  Robotics  Passwd  1200  . . 180 
MONITORS 

AMDEK  410  Amber 157 

AMDEK  600  339 

Magnovox  Color  RGB Call 

Princeton  Max  12  138 

Samsung  TTL  Amber 72 

Samsung  TTL  Green 70 

Samsung  Color  w/tilt/turn Call 

PRINTERS 
CANON  LASER 
CITIZEN 

MSP-10 249 

MSP-15 315 

MSP-20  285 

Premiere  35  Daisywheel  459 

EPSON  - Call  on  all  models 

LASER  IMAGE  2000 Call 

NEC 

NEC  P5XLP 959 

NEC  P7  Parallel 619 

NEC  8850  1059 

NEC  P6  Parallel 439 

NECP960XL 1150 

NEC  Laser  Call 

OKIDATA  • Call  on  all  models 
PANASONIC 

1080-1 155 

1091- 1 179 

1092- 1 295 

1592  372 

KXP3151 368 

STAR  MICRONICS 

NP10  139 

NB24-10  437 

NX10  160 

NX15  306 

TOSHIBA  • Call  on  all  models 
RAM 

64K  ISONS  (set  of  9) 16.50 

256K  150NS(setof9) 33 

256K120NS  (set  of  9) Call 

/*  ■ ■■  ' N 
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CIRCLE  m ON  READER  SERVICE  CARD 


■ EDITED  BY  ROBERT  L.  HUMMEL 


Languages 


Powerful  tips,  techniques,  and  shortcuts  for  the  new  generation  of  Pascal,  BASIC,  COBOL, 
Fortran,  and  C language  programmers.  This  issue:  three  hot  Turbo  Pascal  enhancements. 


EGAPALETTE 

The  EGAPalette  procedure  shown  in  Fig- 
ure I will  set  different  colors  for  the  palette 
registers.  This  procedure  works  in  text 
mode  as  well . If  your  adapter  has  only  64K 
of  memory  available,  then  in  mode  $10 
only,  palette  registers  0,  1,4,  and  5 are 
available  for  use. 

Michael  M.  Lowry 

Princeton,  New  Jersey 


This  program  creates  a very  nice  display  of 
the  different  colors  possible  on  an  En- 
hanced Color  Display.  The  six-bit  number 
representing  an  EGA  color  contains  two 
bits  for  each  of  red,  green,  and  blue.  This 
allows  four  degrees  of  intensity  for  each 
color,  for  a total  of  64  different  color  val- 
ues. The  bits  arrangement  is  "rgbRGB” 
(the  capital  letters  represent  the  primary 
bit  for  that  color).  Thus,  if  red  and  green 


are  entirely  off  and  just  the  primary  blue 
bit  is  on,  the  value  is  I .If  both  blue  bits  are 
on,  the  value  is  OOlOOl , or  9.  Just  the  sec- 
ondary blue  bit  gives  001000,  or  8.  The 
same  pattern  holds  for  the  red  and  green 
bits,  but  shifted  left  one  bit  for  the  green 
and  two  for  the  red.  The  function  CVal  re- 
turns the  color  value  for  any  combination 
of  degrees  0..3  of  red,  green,  and 
blue. — Neil  J.  Rubenking 


Figura  ^:The  EGAcoior  program  displays  all  the  colors  an  EGA  can  produce. 
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PRODUCTIVITY 


FOR  RETAILERS 
ONLY: 

BECAUSE 
YOUSELl 
ONE  OF 
THESE... 


YOU  SHOUID 
SELL  THIS... 


Bring  PC  MAGAZINE,  the 
“silent  seilesman,”  into  your 
store  and  provide  your  cus- 
tomers with  clearly  written  com- 
parative reviews  of  the  hardware 
and  software  you  carry! 

Knowledgeable  PC  users  turn 
to  PC  MAGAZINE  22  times  a 
year  for  in-depth  evaluations 
conducted  by  PC  Labs,  the  pub- 
lishing industry’s  only  indepen- 
dent product  tester. 

Increase  the  sale  of  your 
inventory  and  earn  additional 
profits  with  PC  MAGAZINE.  For 
more  information  on  how  you 
can  sell  the  profit  leader,  call 
(212)  5(»-5380  or  write: 

Carol  Benedetto- 
Retail  Sales  & 

Marketing  Manager 
Ziff-Davis  Publishing  Company 
One  Park  Avenue 
NewVbrk,  NY  10016 


■ LANGUAGES 


HANDLING  RUN-TUVfE  ERRORS 

The  lOResult  function  in  Turfjo  Pascal  al- 
lows you  to  manage  I/O  errors  nicely,  but 
there  is  little  help  for  recovery  from  other 
errors.  Turbo,  Version  3.01  A,  includes  in- 
formation about  user-written  error  han- 
dlers that  are  usually  used  only  to  make  the 
exit  smoother.  If  the  user  does  not  HALT 
the  program,  the  regular  error  routine  will 
force  termination. 

1 enclose  a way  to  manage  mn-time  er- 
rors without  exiting  the  program.  I have 
tested  this  method  in  Turbo  3.0IA,  with 
and  without  8087  support.  For  other  ver- 
sions that  support  error  handlers,  it  would 
be  necessary  to  locate  the  address  of  the  er- 
ror number  (DSeg:$188  in  3.01A  and 
3.02A)  and  use  this  address  in  the  Error- 
Trap  procedure. 

Because  of  the  nature  of  the  INLINE 
code,  the  variables  ErrorExitAddtess  and 
OldStackPointer  must  be  declared  global- 
ly. The  procedure  OnErrorComeHere 
must  be  invoked  at  the  point  where  we 


want  to  return  after  the  error.  If  it  appears 
more  than  once,  the  most  recent  invocation 
is  active. 

The  error  type,  number,  and  address 
ate  available  through  the  values  of  ErrNo 
and  ErrAddr,  exactly  as  in  the  ordinary  er- 
ror handlers.  The  example  program  in  Fig- 
ure 2 illustrates  the  three  main  exit  possi- 
bilities: (1)  a Ctrl-C  (or  Ctrl-Break)  will 
terminate  by  using  HALT;  (2)  a division 
by  zero,  or  a numeric  format  error,  will 
display  a message  and  continue  execution; 
or  (3)  any  other  run-time  error  will  crash 
via  the  normal  Turbo  error  handler.  To  see 
these  different  possibilities,  answer  the  re- 
quest for  X and  Y values  with  ( 1 ) Ctrl-C, 
(2)  nonnumeric  input  or  1 and  0,  or  (3) 
1 E20  and  I E-20  ( 1 E300  and  I E-3(K)  if  you 
are  using  the  8087  version). 

The  main  limitation  of  the  method  is 
that  to  resume  execution,  the  error  return 
address  must  be  on  the  stack.  To  guarantee 
that,  the  error  must  occur  after  the  On- 
ErrotComeHere  procedure  and  in  the  same 


PROGRAM  Error  Trap  Demo; 

{*U+} 

VAR 

ErrorExltAddress.  OldStackPointer  : Integer; 

X,  Y : Real; 

PROCEDURE  ErrorTrap(BrrNo.  ErrAddr  : Integer) ; 

BEGIN 

CASE  ErrNo  OF 

S0001  : BEGIN  WrlteLnC ’ •••User  Break*):  Halt;  END; 

S0110  : WriteLn('  Error  In  numeric  format.'); 

$0202  : WrlteLn(*  Division  by  zero.’); 

ELSE  Exit; 

END;  {case} 

CBreak  :>  True;  { Reset  Ctrl-Break  check  flag  ) 

MemW[DSeg:$0188j  :«  0;  ( Reset  error  condition  flag  } 

INLINE(S8B/S26/01dStackPointer/  { MOV  SP,  OldStackPointer  } 

$FF/S26/ErrorExltAddres8) ; ( JMP  ErrorExltAddress  } 

END: 


PROCEDURE  OnErrorComeHere; 

BEGIN 

INLINE( 

$5D/  { POP  BP  > 

$5B/  < POP  BX  > 

$58/  { POP  AX  > 

$A3/ErrorExitAddre88/  ( MOV  ErrorExltAddress,  AX  } 

$89/$26/01dStackPointer/  ( MOV  OldStackPointer.  SP  } 

$50/  { PUSH  AX  } 

$53/  { PUSH  BX  } 

$55);  { PUSH  BP  } 

END: 


BEGIN 

ErrorPtr  :•  Ofs(ErrorTrap) ; { Enable  the  error  handler  } 
REPEAT 

OnErrorComeHere ; 

Wrlte( 'Enter  X,Y:  ’); 

ReadLn(X.  Y); 

WrlteLn(X,  ’ / ',  Y,  ’ ■ *,  X/Y); 

UNTIL  False; 

END. 


Figure  2:  A method  of  trappinf^  run-lime  errors. 
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The  Visual  Approach  to  Accounting 


Unlike  menu-driven  batch  systems  with  separate 
modules,  NewViews  opens  windows  on  an 
integrated  hierarchy  of  accounting  documents 
that  are  related  in  real  time. 


No  Menus  • No  Modules  • No  Batches 


NewViews  is  a complete  double-entry  accounting 
system  for  the  IBM  personal  computer  family.  It 
uses  a new  visual  approach  that  is  creating  un- 
precedented excitement  and  interest  in  accounting 
software.  Now  carried  by  Softsel,  NewViews 
represents  the  first  generic  accounting  system  on  the 
market. 


NewViews  is  a clear  indication  that  software  is  becoming 
easier  to  use.  And  its  clean  design  and  ease  of  use  are  get- 
ting noticed. 

Nancy  Trespasz;  Computer  Reseller  News,  April  20,  1987 


I 9 K 6 

U inner  of  PC  Magazine's 
.Award  for  l^nical  Kxcellence 


FREE 


The  developers  of  NewViews  threw  away  all  the  time- 
honored  assumptions  about  accounting  software  and  came 
up  with  a unique-and  better-way  of  doing  it. 

Bill  Machrone;  PC  Magazine,  December  9,  1986 


See  NewViews  in  action 
at  a free  seminar  in  one 
of  40  cities  across  the 
U.S.  Call  to  reserve  a 
seat  and  receive  a free 


This  is  a generic  software  package  that  can  be  adapted 
to  a variety  of  applications  — the  limit  is  only  the  user’s 
ability  and  imagination. 

Robert  Williams;  The  Bottom  Line,  April  1986 


Complete  Financial  Accounting 


demo  disk. 


NewViews  is  a trade  mark  of  Q.W.Page  Associates  Inc. 

^5  1986  W.Q.  Page  Associates  Inc. 

IBM  is  a registered  trade  mark  of  International  Business  Machines  Corp. 
Softsel  is  a registered  trade  mark  of  Softsel  Computer  Products  Inc. 


$695.22 


Major  credit  cards,  check  or  money  orders  accepted. 

CIRCLE  KM  ON  READER  SERVICE  CARD 
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unlock  Troducts  Remove 
Copy  Protection 

RUNS  YOUR  SOFTWARE  ON  ANY  HARD  DISK 


UNlock  "copying"  disk  allows  you  to 
make  "unprotected"  IX)S  copies  of 
popular  original  program  disks.  UnprO' 
tected  backup  copies  perform  perfectly, 
as  do  copies  of  these  copies.  UNlock 
copies  run  on  any  hard  disk,  including 
Bernouli  Boxes.  No  original  required  in 
drive  "A".  Run  on  any  RAM  disk 
simply  and  conveniently.  Also,  copy 


DOS  5'-4'  programs  to  VA''  diskettes. 
For  IBM®,  PC,  XT,  AT,  compatibles, 
256K  or  more,  DOS  2.1  or  higher. 
Back'ups  don’t  require  tedious  un- 
installs, and  reorganizing  your  hard  disk 
doesn’t  result  in  your  software  calling 
you  a thief!  Back-ups  are  as  easy  as 
the  "COPY”  command  in  CXDS. 


Guaranteed  to  work  only  with  programs  below: 


UNLOCK"  ALBUM 

"A"  PLUS  $49.95 

(Plus  S4  ship  handling  F.veign  ,>rder«  StO) 

• JBASE  III  JBASE  111  PLUS' 

“(1.0)  • LOTUS  l-2-3'-(l.A.  1 A*.  20.  2.01 ) 

• FRAMEWORK  I & II~(l.O) 

• IBM  WRITING  ASSISTANT’-  ( 1 .0.  2.0) 

• t:HARTMASTER  (6.1. 6.2) 

• IBM  RLING  ASSISTANT'-  (1.0,  2.0) 

• SIGNMASTER’“(5,I) 

• IBM  REPORTING  ASSISTANT’- ( l.O.  2.0) 

• FASTBACK’-  (5.3) 

• GRAPHWR1TER’“(4  3.  4.31) 

• HARVARD  TOTAL 

• REALIA  COBCU'-  (1.2,  2.0) 

PROJECT  MGR  "*  (1.10) 

• MULTILINK  ADVANCED'- (3.02.  3.03) 

• TH1NKTANK’“(2,0.  2.1) 

• DOLLARS  6i  SENSE’-  (2.0) 

UNLOCK"  ALBUM  "B”  PLUS 

$49.95 

(Plus  54  ship  handling.  Fiwcign  orders  $10) 

• SYMPHONY- (I. I.  1.2) 

• MICROSOFT  WORD’- (1.15.  2.0.  2.01) 

• CLIPPER’-  (THRU  WINTER  '85) 

• PFS:  ACCESS’-  ( 1984.  C) 

• LOTT’S  I-2-3REPORT  WRITER’- (1.0) 

• PFS:  PLAN'-  (Tandy.  B.  C.  2.00) 

• DOUBLEDOS’-(ALL) 

• PFS:  WRITE’-  (Tandy.  1.00.  1.01.  C.  2.00) 

• vm ARTWORK’-  (1.0  Rev.  8 

• PFS;  REKIRT'-  (Tandy,  1,00.  B.  C) 

thru  10,  M.  1.2  Rev.  3) 

• PFS;  FILE’- (Tandy,  B.  C) 

• DISK  OPTIMIZER’- {1.4.  1.5) 

• DATABASE  MANAGER  11  — 

• MANAGING  YOUR  MONEY’-  (ALL) 

THE  INTEGRATOR’-  (2.0.  2.02) 

UNLOCK"  ALBUM  "D” 

PLUS  $74.95 

(Plus  $4  ship  handling  Foreign  i>rder$  Si 0) 

• JBASE  111  & JBASE  111  PLUS'- (1,0) 

• LOTUS  1-2-3- 

• FRAMEWORK  I &.  11’-  ( 1.0) 

(l.A.  l.A*.  2-0.  2.01) 

• CLIPPER’-  (THRU  WINTER  '85) 

• LOTUS  1-2-3  REPORT  WRITER’- (1.0) 

• FASTBAC’K’-  (5,3) 

• DOUBLEIX^S’-  (ALL) 

• CHARTM ASTER’-  (6  1. 6,2) 

• HARVARD  TOTAL  PROJECT  MGR.’-  (1.10) 

• SIGNMASTER-  (5,1) 

• MANAGING  YOUR  MONEY-  (ALL) 

• DOLLARS  fit  SENSE’-  (2.0) 

• THINKTANK-(2.0.  2.1) 

• SYMPHONY’-  (1.1.  1.2) 

• MICROSOFT  WORD- (1.15,  2.0,  2.01) 

N»m  . the  mi)st  ciKnprehensive  copy  protection  removal  proi;ram  we've  ever  created 

UNLOCK"  MasterKey-  Introductory  Price 

Breaks  over  ei|{htv  programs  including  Lotus  1-2-3"*.  Symphtiny’**.  Pt'FOCUS'**.  AUTOCrAD’**, 
REPBC'^ARr')'*',  (lAf”".  (.dipper'**,  and  smARTWORK’**  to  name  just  a tew.  In  addition,  jteneric 
copy  busters  for  ProLok^^and  Super  Ltxk'**  have  been  included.  With  MasterKey.  vou  can  break  many 
more  projirams  than  before.  MasterKey.  from  TranSec  Systems,  gives  you  UNitxrk's  solid  performance 
and  more. 


$159.95 

(Plut  $5  «hip  handtinic) 


CHOICE  OF  THE  CRITICS! 


II^BSt^AfU  "UNlock  has  two  panicularly 

endearing  characteristics;  It  works, 
and  works  simply.  1 was  able  to  quickly  produce 
unprotected  copies  of  Lotus  1-2-3  release  2. 
Symphony  1.1.  Microsoft  Word  2.0,  dBase  III  1.1, 
and  Framework  II.  These  copies  performed 
flawlessly,  as  did  copies  of  these  copies." 

Christopher  O’Malley 
PERSONAL  COMPUTING.  April  '86 


BYTE  "UNlock  4.7  defeats  the  latest  Prolock  and 
SuperLock  type  of  copy  protection  scheme.  It's 
menu-driven  and  works  fine  on  the  programs  it's 
suppose  to  work  on;  Lotus  1-2-3.  dBase  III, 
Framework,  Symphony.  Paradox  and  several  others." 

Jerry  Poumelte,  BYTE,  Feb.  '86 
Rtvommended  bv  the  editors  of: 

PERSONAL  COMPUTING 

"The  E3est  Software  Utilities  for  Under  $100” 


V H "^^vse  copy  protection  can  interfere 

with  the  ability  to  back  up  a hard  disk,  business- 
oriented  users  may  prefer  programs  like  TranSec’s 
UNlock  L.  Rrach 

PC  MAGAZINE.  May  27,  1986 


ORDER  TODAY  IJJWSec 
TOLL  FREE:  tMVLOCK 


1-800-423-0772  ^ 

IN  FLORIDA:  1-305-276-1500 


TninSec  Systems,  Inc.,  220  Congress  Park  Drive,  Delray  Beach,  FL  33445 

Trademarks  are  the  Kile  prupertv  of  their  respective  owners.  UNUkU  « for  use  only  to  imprrwe  the  useahilitv  of  legally 
acquired  and  operated  software 


dBASE™ 

Clipper™, Quicksilver™ 
or  FoxBase™  Users 

You  Need 
dANALYSn 


As  a programmer  you  know 
that  time  saved  In  debugging 
and  documenting  Is  extremely 
valuable.  It  saves  you  $$  and 
helps  you  meet  deadlines. 
TranSec's  dANALYST  Is  an  tnex- 
penslve  and  easy-to-use 
programmer’s  development 
utility  for  dBASE!™  , Clipper,™ 
Quicksilver™ , or  FoxBase™ 
applications. 

Unique  to  dANALYST,  Is  Its 
ability  to  add  record-locking 
and  Qle-locking  commands  to 
convert  existing  Dbase  pro- 
grams creating  true  multiuser 
applications.  It  can  also  save 
you  time  and  frustration  by  per- 
forming: 

• syntax  checks 

• variable  cross  reference  cuid 
type  listings 

• structure  charts 

• blocking  analysis 
..CLP  files  for  Clipper 
•.RSP  flies  for  Quicksilver 
>.LNK  files  for  PUnk86  and 

much  much  more 

A partlculEU-ly  nice  feature  pro- 
duces a DOS  batch  file  that 
backs  up  all  urogram  and  data 
files  to  a floppy  disk. 

dANALYST  Is  Just  $94.95 
plus  $5.00  shipping  & handling 
In  the  U.S.,  $15.00  Foreign. 

To  Order  Today: 

1-800  423-0772 

Florida  Residents  call: 

(305)  276-1500 

TranSec  Systems,  Inc. 

220  Congrsss  Park  Drive 
Suite  200 

Delray  Beach,  Florida  33445 

‘Tradonurks  art  tM  preptrty  ol  Mr  raapaciva  ownm. 


CIRCLE  147  ON  READER  SERVICE  CARD 


PRODUCTIVITY 


1 ■ LANGUAGES 


PRCX3RAM  traptest; 

VAR  duirniy  ; Char; 

PROCEDURE  trapoff; 

BEGIN 

MemWCCSeg:S10B3]  :>  $9090;  {Floating  point  overfiow) 
MemwicSeg:SlC5C]  :■  $9090;  {Ln  argxment  error) 
MeniW[CSeg;$lC61]  $05EB; 

MemW[CSeg:$lB5E]  :■  $E680;  {Sqrt  argument  error) 
Mem[CSeg:$lB60]  $7F; 

MemW[CSeg;$iB61]  $9090; 

WrlteLn( 'Fioating  point  error  trapping  is  OFF’); 

END; 

PROCEDURE  trapon; 

BEGIN 

MemW[CSeg;$19B3]  $0772;  {Floating  point  overfiow) 
MemW[CSeg;$lC8C]  :■  $0574;  {Ln  argument  error) 
MemW[CSeg!$iCSl]  $0574; 

MemW[CSeg:$lB5E]  :■  $C6F6;  {Sqrt  argument  error) 
Mem[CSeg:$lB60]  $80; 

MemW[CSeg:$iB61]  $4375; 

Writeljn{ ’Fioating  point  error  trapping  is  ON’); 

END; 

BEGIN 

IF  MemW[CSeg:$I01]  <>  $2C79  THEN 

BEGIN  WriteLn(#7. ’You  need  Turbo  version  3.01AI’);  Hait;  END; 
CirSor; 
trapoff; 

WriteLn{’R  . ’.  ie20.  ’ B*R  - ’.  io20*le20); 

WriteLn(’R  - ’.  0.0,  ’ Ln(R)  - ’.  Ln{0.0)); 

WriteLn( ’R  - ’,  -49.0,  ’ Sqrt(R)  - ’,  Sqrt(-49.0) ) ; 

WriteLn;  WriteLn{’Hlt  any  key’); 

Read{Kbd,  dummy); 
trapon; 

WriteLn; 

WrlteLnC’R  » ’,  -49.0,  ’ Sqrt{B)  . ’.  Sqrt ( -49 . 0) ) ; 

END. 


Figui«  3:  The  Traptest  program  demonstrates  how  to  disable  some  of  Turbo’s  error  trapping. 


version 

value 

version 

value 

1.00A 

S222C 

3.01A 

$2C79 

2.00B 

$2725 

3.01A  w/  8087 

$272C 

2.00B  w/ 

8087 

S22FA 

3.01A  w/  BCD 

$2B87 

3.00B 

$2BB3 

3.02A 

$2C4A 

3,00B  w/ 

8087 

$2666 

3.02A  w/  8087 

$26FD 

3.00B  w/ 

BCD 

$2AC1 

3.02A  w/  BCD 

$2B5A 

Figure  4:  Values  found  at  MEMWfCSeg:$IOJ  J for  different  versions  tf  Turbo  Pascal. 


bloc)c,  or  in  a procedure  or  function  called 
(directly  or  indirectly)  at  such  a location. 

I have  used  this  method  to  write  a com- 
plex program  where  plenty  of  arithmetic 
I errors  can  occur  in  very  different  condi- 
I tions  and  in  such  a way  that  it  is  very  diffi- 
! cult  to  anticipate  them.  With  this  method,  I 
I can  wait  for  an  error  to  occur  and  handle  it 
[ on  the  spot.  This  makes  life  a lot  easier. 

Juan  M.  Aguiiregabiria 
j Bilbao,  Spain 

The  ErrNo  variable  in  the  ErrorTrap  pro- 
cedure contains  the  type  of  error  in  its  high 
byte  and  the  exact  error  number  in  its  low 
byte.  The  three  types  of  error  are  User 
Break  (0).  HO  Error  (I),  and  Run-Time 
Error  (2).  Thus,  for  example,  an  ErrNo 
value  of  $0290  would  indicate  Run-Time 
Error  number  90,  index  out  of  range. 

— NeilJ.  Rubenking 


TRAPPING  I/O  ERRORS 

One  nice  attribute  of  Turbo  Pascal  is  its 
ability  to  trap  fatal  I/O  errors  through  the  $I 
compiler  directive.  It  would  be  convenient 
to  have  a similar  method  for  trapping  float- 
ing point  errors  without  crashing  the  pro- 
gram. Such  a feature  would  involve  con- 
siderable modification  of  the  run-time 
library,  but  simply  ignoring  the  errors  is 
still  useful  and  much  easier  to  do.  The  pro- 
gram in  Figure  3 contains  two  procedures: 
Trapoff  and  Trapon,  which  modify  and  re- 
store the  run-time  library  to  selectively  ig- 
nore floating-point  errors.  The  Trapoff 
procedure  disables  checking  for  floating- 
point overflow  and  Sqrt  and  Ln  argument 
errors.  Trapon  restores  the  library  to  its 
original  condition  and  should  be  called  be- 
fore exiting  a program  that  uses  Trapoff. 
The  demonstration  program  illustrates  the 
use  of  the  procedures.  Note  that  after  you 
call  Trapoff,  there  is  no  indication  of  a 
floating-point  error.  It  is  up  to  the  user  to 
interpret  the  validity  of  any  floating-point 
results.  In  many  situations  this  is  prefera- 
ble to  dumping  the  program.  (I  have  tested 
these  procedures  with  Turbo,  Version 
3.01A.) 

David  Markovitch 

Madison.  Wisconsin 

A program  that  self-patches  the  run-lime 
library  will  usually  only  work  under  one 
specific  version  of  Turbo  Pascal.  If  you  are 


just  distributing  the  compiled  program, 
this  is  not  a problem . You  know  which  ver- 
sion of  the  compiler  you  are  using.  Howev- 
er, if  you  distribute  the  source  code,  you 
may  want  to  include  a check  for  the  correct 
version.  A compiled  Turbo  program  does 
not  specifically  include  the  version  num- 
ber, but  it  always  begins  with  a JMP  past 
the  run-time  library.  The  value  of  this  jump 
has  been  different  for  every  version  of  Tur- 
bo Pascal,  so  I use  it  to  test  for  the  correct 
version . Figure  4 is  a list  of  the  integer  val- 
ues found  at  location  CSeg.SIOI  for  all 
versions  of  Turbo  Pascal. 

— NeilJ.  Rubenking 


SPEAK  YOUR  LANGUAGE 

This  column  will  focus  on  the  new  genera- 
tion of  powerful,  affordable  programming 
languages.  If  you’ve  discovered  a sensa- 
tional technique,  undocumented  feature, 
or  shortcut  that  gives  you  extra  power  in 
BASIC,  Pascal,  COBOL,  Fortran,  or  C, 
send  it  on  disk  to  Languages,  PC  Maga- 
zine, One  Park  Avenue,  New  York,  NY 
10016.  We’ll  pay  $50  or  more  for  submis- 
sions we  publish.  EQ 


Robert  L.  Hummel  is  senior  technical  edi- 
tor at  PC  Magazine.  NeilJ.  Rubenking  is  a 
contributing  editor  of  PC  Magazine. 
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They’re  all 
the  same 


Thanks  to  Software  Bridge 


Converting  documents  from  one  word  process- 
ing program  to  another  is  no  longer  a problem. 
Simply  use  the  best  translator  on  the  market 
today:  Software  Bridge  from  Systems 
Compatibility  Corporation.  It  makes  docu- 
ment conversions  quick  and  easy. 

A document  converted  by  Software  Bridge 
has  the  look  and  feel  of  one  created  on  a 
target  WP.  With  tabs,  indents,  bold,  under- 
line. headers  and  footers— everything  intact . 

Software  Bridge  reads  and  converts  files 
directly  from  your  data  disk  with  as  few’  as 
three  keystrokes.  Automat  ic  document  inser- 
tion allows  upto99documents  to  be  placed  in 
the  conversion  queue.  And  with  straightfor- 
ward menus  and  prompts,  it's  simple  to  use. 

Use  the  Award  Winner 

Software  Bridge  is  the  pro- 
gram voted  by  PC  Magazine 
as  the  Editor's  Choice  in  WP 
translation  software.  Called 
a "runaway  winner."  the 
editors  said  that  Software 
Bridge  did  a "superior  job  in 
converting  the  test  files." 


Editors 

Choice 


And  now  you  can  put  that  kind  of  award- 
winning programming  to  work  for  you. 

Check  out  these  other  great 
Systems  Compatibility  products 

• Our  SoftScan  program  makes  convert- 
ing ASCII  files  a snap  by  using  statistical 
probabilities  to  encode  the  document  as  a 
fully  t'dilable  WP  document.  That  means 
centers,  tabs,  indents,  headers,  footers 
and  soft  carriage  returns  are  there  for 
you  to  work  with. 

• Our  Doc-Exchange  document  converter 
isw’hat  you  need  togotoand  from  Wang 
VS/OIS  with  all  the  PC -based  WPprograms 
you  see  listed  for  Software  Bridge. 

• Our  DEX  Document  Exchange  System 
for  the  DEC  VAX  and  AT&T  :m.  The 
identical  Software  Bridge  program,  but 
for  the  VAX  and  3B2  environments. 


WP  Programs  Included 


WordPerfect"' 
MultiMate’'* 
Microsoft  Word'*' 
WordStar’* 

Display  Write  3 & 4'* 
Saenna** 


Volkswriter  3'* 

Wang  PC 

DEC  WPS  PlustDX)'* 

WordMARC* 

CEOwrite* 


All  our  products  carry  the  full  SCC  guaran- 
tee: If  you’re  not  completely  satisfied,  return 
the  product  within  30  days  for  a complete 
refund.  Find  out  more  about  how  you  can 
convert  WP  documents  between  different 
WP  programs  quickly  and  easily.  Call  or 
write:  Systems  Compatibility  Corporation. 
401  North  Wabash.  Chicago.  Illinois 
60611  312-329-0700. 

Price  List 

Software  Bridge*  $149 
Doc-Exchange  $695 

SoftScan*  $149 

*Combinaiion  Suit » are  Bridge  and  SoftScan  packagr 
available  fur  S249 


SCC  prodiKls  alviavailableat  selected  dealers 


lllli 

407  N Wabash  • Suite  600 

Chicago,  Illinois  * 6067  7 • (312)  329~0700 


f^'YSTEMS 

[•Compatibility 

•Corporation 


VAX  and  Wi*S  Ptuo  iradt-marks  irf  IhKiial  K<|Ui|im,  ni  C><r|ii-f.ilH.n  WorilMar  tr.Hii-in.irl.  .4  Inlt  rnalH>n.il  V>ilK>«iii«'r  irwti  m.irk  i4  I ifilrie  S4l«.<r<  W»rrf  ir.idi'm.irk  id 

MhuimiIi  Liirpiir.iiMin  W.mK uadctn.trk <4  W.inK(.>ir|atf;iiii<n  MiiltiM.it,' iMdi'm.'irk<4  MuhiM.iii  Init  rnniti<n.-il  Im  Simna  W'lnl  trail«inarki4Sinin.-ii.«r|a4aiH«i  l)i«Mlai«riir:if(  I 
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CIRCLE  737  ON  READER  SERVICE  CARD 


PRODUCTIVITY 


■ ROBERT  L.  HUMMEL  AND  CHARLES  PETZOLD 


PC  TUTOR 


Switching  speeds  on  a turbo  XT  motherboard;  converting  tabs  into  four  spaces for  easier 
program  printouts;  understanding  how  different  editors  respond  to  end-of-file  markers. 


SPEED  SWAPPING 

In  response  to  Lt.  Stallings’s  problem  (PC 
Tutor,  Volume  6 Number  10)  in  switching 
speeds  on  his  turbo  XT  motherboard,  I 
have  enclosed  two  programs.  FAST.COM 
will  switch  the  computer  to  turbo  mode, 
and  SLOW.COM  will  restore  the  speed  to 
4.77  MHz. 

Amin  R.  Ismail 
Dayton,  Ohio 

Since  turbo  XT  makers  often  clone  each 
other  as  well  as  the  IBM  original,  the 
SWITCHSP.COM  program  shown  here 
should  toggle  the  speed  on  most  turbo  XT 
motherboards. 

Jon  Radel 
Leesburg,  Virginia 

The  reader  response  was  overwhelming  on 
this  question,  and  it  provides  proof  of  the 
technical  prowess  of  PC  Magazine  read- 
ers. To  create  the  three  files,  load  DE- 
BUG, then  type  the  following  commands: 

RCX 

7 

N FAST.COM 
A 100 
IN  AL.61 
OR  AX,. 4 
OUT  61. AL 
RET 

W 

N S10W.COM 
A 102 
AND  AL.FB 

W 

N SWITCHSP.COM 
A 102 
XOR  AL,4 


Be  sure  to  include  the  blank  lines  (just  hit 
the  Enter  key  an  extra  time)  before  the  W in 
three  places  to  exit  DEBUG’ s assemble 
mode.  This  will  create  three  7-byte 
files. — Robert  L.  Hummel 


CHANGING  THE  TAB  WIDTH 

The  DOS  TYPE  and  PRINT  commands 
expand  tab  characters  to  every  eighth  char- 
acter position.  This  is  fine  for  letters,  but 
when  used  in  program  source  code,  eight 
spaces  per  tab  makes  the  listing  too  wide.  I 
would  like  to  change  the  tabs  to  every 
fourth  position.  This  is  no  problem  with 
my  editor,  but  is  there  any  way  to  change 
TYPE  and  PRINT? 

Richard  Morgan 
Tulsa,  Oklahoma 

Although  PRINT  is  certainly  guilty  of  ex- 
panding tabs,  the  TYPE  arul  the  COPY 
commands  do  not  directly  do  so.  When  you 
use  TYPE  and  COPY  on  the  screen,  the 
tabs  are  expanded  because  the  standard 
output  device  in  DOS  expands  the  tabs. 
You  can  get  some  sense  of  this  if you  use 

COPY  /B  filename  CON 

where  filename  is  the  name  of  a file  con- 
taining tab  characters.  The  tab  characters 
will  show  up  on  the  screen  as  little  round 
circles  because  you're  doing  the  COPY  in 
binary  mode. 

When  you  enter  either 

TYPE  filename  >PRN 
or 


COPY  filename  PRN 

the  commands  send  the  file  directly  to  the 
printer.  The  printer  itself  then  expands  the 
tabs.  Many  printers  allow  you  to  set  hori- 
zontal tabs  with  control  sequences.  For  in- 
stance. the  IBM  Graphics  Printer  uses  the 
control  sequence  ESC-D  followed  by  the 
new  tab  positions.  You  can  use  that  ap- 
proach if you  want  different  tab  stops  from 
TYPE  and  COPY. 

But  for  general-purpose  use,  I think 
what  you  really  want  is  a program  that 
converts  a file  containing  tabs  to  a file 
without  tabs,  where  the  tabs  have  been  ex- 
panded into  spaces. 

The  TAB4  program  in  Figure  I does 
this.  You  can  create  TAB4.COM  by  load- 
ing DEBUG  and  entering  the  lines  shown. 
You  do  not  need  to  type  the  semicolons  or 
the  comments  that  follow  them.  Alterna- 
tively, you  can  type  the  lines  into  a file 
called  TAB4.SCR  and  create  TAB4.COM 
by  executing 

DEBUG  <TAB4.SCR 

TAB4  uses  redirection  of  standard  in- 
put and  output.  If  you  warn  to  send  a file 
out  to  the  printer  with  tabs  at  every  fourth 
character,  use 

TAB4  < filename  > PRN 
To  prepare  a file  for  PRINT,  use 

TAB4  < f 1 ienamel  > fllename2 
where  filename  I is  your  original  file  ( with 
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PC 


N TAB4 

COM 

MOV 

DI , 0000 

Chars  per  line 

MOV 

BX,0000 

NEXTBLOCK:  Input  handle 

MOV 

CX,0080 

Number  of  chars 

MOV 

DX,0080 

Default  buffer  area 

MOV 

AH,3F 

Read  128  bytes 

INT 

21 

MOV 

CX.AX 

Number  read 

JCXZ 

0143 

If  0,  Jmp  to  ENDPROG 

MOV 

SI  ,DX 

Source  of  chars 

LODSB 

NEXTCHAR:  Get  a char 

CMP 

AL,09 

See  if  tab 

JNZ 

0130 

If  not,  Jmp  NOTTAB 

PUSH 

CX 

Save  CX 

MOV 

CX,0003 

Set  CX  to  3 

SUB 

CX.DI 

Subtract  char  counter 

AND 

CX,0003 

AND  vrlth  3 

INC 

CX 

Increment 

MOV 

AL,20 

TABLOOP : 

CALL 

0145 

Call  OUTPUT 

LOOP 

0126 

Loop  to  TABLOOP: 

POP 

CX 

JMP 

013F 

Jump  to  ENDCHAR: 

CMP 

AL,0A 

NOTTAB:  see  If  Line  feed 

JZ 

0138 

If  so.  Jump  NEWLINE: 

CMP 

AL,0D 

check  If  carriage  return 

JNZ 

013B 

If  not.  Jump  NORMAL: 

MOV 

DI.FFFF 

NEWLINE:  Set  DI  to  -1 

INC 

DI 

NORMAL:  increment  counter 

CALL 

0145 

Call  OUTPUT 

LOOP 

0116 

ENDCHAR:  Loop  to  NEXTCHAR: 

JMP 

0103 

Jump  to  NEXTBLOCK: 

INT 

20 

ENDPROG: 

MOV 

DL.AL 

OUTPUT : 

MOV 

AH,  06 

INT 

21 

RET 

R CX 

4C 

W 

Q 

Figure  1 : This  TAB4  program  uses  redirection  of  input  and  output  to  convert  a file  containing  lab 
characters  to  a file  where  the  labs  have  been  expanded  to  spaces  at  every  fourth  character  position . 


the  labs)  and  filename2  is  a new  file  that 
you'll  use  with  PRINT.  Do  not  use  the 
.same  names  for  filename  1 and  filename2.' 
If  you  want  to  change  the  file  permanently 
in  one  step,  you  can  do  it  with  the following 
command: 

TYPE  filename  : TAB4  > filename 


Use  TAB4  only  with  ASCII  te.xt  files  that 
do  not  contain  imbedded  formatting  in- 
formation.— Charles  Pelzold 


THE  END-OF-FILE  MARKER 

I think  I’ve  discovered  a bug  of  sorts  in 
some  recent  versions  of  DOS,  It  shows  up 
when  I use  the  >>  redirection  symbol  to 


add  data  to  the  end  of  a text  file.  If  I exe- 
cute the  commands 

ECHO  Lino  1 > sTEST.TXT 
ECHO  Line  2 >>TEST.TXT 
ECHO  Line  3 >> TEST. TXT 

and  run 

TYPE  TEST.TXT 

I get 

Line  1 i 

Line  2 | 

Line  3 | 

Good  enough.  But  if  I now  load  this  same  | 
file  into  EDLIN,  save  it  with  the  E com-  ! 
mand.  and  append  another  line  to  it,  thus:  | 

ECHO  Line  4 >>TEST.TXT  j 

and  do  another  TYPE  command.  I get  the  I 
same  three  lines  I had  before! 

What  happened  to  the  line  I appended 
after  editing  the  file  with  EDLIN?  This 
doesn't  happen  just  with  EDLIN,  but  with 
a variety  of  other  text  editors.  What’s  go- 
ing on? 

Mark  E.  Hoffman 
Atkinson,  New  Hampshire 

It's  not  a bug.  It's  just  a different  way  that 
different  programs  and  commands  use  the 
end-of-file  marker.  ' 

The  ASCII  character  Cirl-Z,  code  26 
(I Ah  in  hexadecimal)  means  “end-of- 
file. " It's  generally  the  last  character  in 
files  created  by  traditional  text  editors. 

Programs  written  for  DOS  should  not 
(in  theory)  require  the  end-of-file  marker 
since  the  exact  size  of  the  file  is  contained 
in  the  directory  entry.  This  was  not  always 
the  case.  For  instance,  DOS' s predecessor 
in  the  8-bit  microcomputer  world  was 
CPIM.  CPIM  always  stored  files  in  blocks 
of  128  bytes.  The  CPIM  directory  entries 
indicated  only  the  number  of  128-byte 
blocks  and  not  the  exact  size  of  the file.  AS- 
CII text  editors  needed  the  end-of-file 
marker  to  determine  what  was  actually 
part  of  the  file  and  what  was  junk. 

When  you  redirect  standard  output  to  a 
file,  the  end-of-file  marker  is  not  used. 
DOS  does  not  append  an  end-of-file  mark- 
er to  the  file  it  writes.  If  the  file  already 
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Why  this  publication 
and  nwre  than  1,200 

others  letus  goover 
their  books 

anceayean 


Some  publications,  we’re  sorry  to  say,  keep  their  readers 
undercover.  They  steadfastly  refuse  to  let  BPA  (Business  Pub- 
lications Audit  of  Circulation,  Inc.)  or  any  other  independent, 
not-for-profit  organization  audit  their  circulation  records. 

On  the  other  hand,  over  1,200  publications  (like  this  one)  be- 
long to  BPA.  Once  a year,  BPA  auditors  examine  and  verify  the 
accuracy  of  our  circulation  records. 

The  audit  makes  sure  you  are  who  we  say  you  are.  The  infor- 
mation helps  advertisers  to  determine  if  they  are  saying  the  right 
thing  to  the  right  people  in  the  right  place. 

It  also  helps  somebody  else  important;  you.  Because  the  more 
a publication  and  its  advertisers  know  about  you,  the  better  they 
can  provide  you  with  articles  and  advertisements  that  meet  your 
information  needs. 

BPA.  For  readers  it  stands  for  meaningful  information.  For  ad- 
vertisers it  stands  for  meaningful  readers.  Business  Publications 
Audit  of  Circulation,  Inc.  360  Park  Ave.  So.,  New  York,  NY  10010. 


MEDIA 

INTELLIGENCE 


■^BPA 


PRODUCTIVITY 


contains  one.  DOS  does  not  remove  it. 

However.  EDUN  always  adds  an  end- 
of-file  marker  to  fdes  it  saves.  This  makes 
its  fdes  compatible  with  those  of  tradition- 
al text  editors.  For  instance.  WordStar 


3.31 — which  in  many  ways  still  believes 
it's  running  under  CPIM — will  display 
.some  Ctrl-(u  (NULL)  characters  at  the 
end  ofafile  if  it  does  not  fim!  an  end-of-fde 
marker.  T ve  al.so  e xperienced  some  V/otsi- 


BASIC  Programming  1bols 


There’s  nothing  basic  about  these 
professkHiai  programming  utiiities. 

Whether  you’re  a seasoned  expert  or  ^ 

just  starting  out,  we  can  help  you  ere- 
ate  programs  that  run  hister,  work  \ ' 

harder,  and  simply  look  better.  Wb 
have  built  our  reputation  on  customer 
satisfaction  by  providing  expert  advice 
and  quality  technical  support.  All 
Crescent  Software  products  Include 
source  code,  demonstration  programs, 
clear  documentation,  and  a 30-day 
satisbetion  guarantee. 

■ QBase  Is  a superb  screen  designer 
and  full-featured  relational  data- 
base. Because  we  include  complete 
BASIC  source  code.  QBase  can  be 
customized  to  suit  your  needs. 

Besides  its  database  capabilities, 

QBase  is  outstanding  for  creating 
custom  titles,  help  screens,  and 
product  demos,  and  includes  a 
versatile  slide-show  program.  S99 

■ QBase  Report  enhances  QBase  by 
generating  reports  with  multiple 
levels  of  s^ng,  automatic  record 
updating,  browsing,  and  transaction 
posting.  As  a special  bonus,  QBase 
Report  includes  a complete,  ready 
to  nm.  time  billing  application  for 
computer  professionals.  $69 

■ QuickPik  contains  more  than  65 
essential  routines  for  BASIC  pro- 
grarnmers.  Included  are  programs 
for  windowing,  access  to  DOS 
and  BIOS  services,  searching  and 
sorting  string  arrays,  creatitig 
pull-down  and  Lotus”  menus, 
accepting  data  input  and  much 
more.  QuickPak  Is  loaded  with 
examples  and  tutorial  Information, 
and  comes  with  a clever  tips  and 
tricks  book,  plus  The  Assembly 
Tutor— a complete  guide  to 
learning  assembly  language  from 
a BASIC  perspective.  $69 

■ By  Customer  Demand — 

QuickPak  II 

More  than  30  additional  tools. 

Including  disk  and  printer  tests  to 
eliminate  the  need  for  On  Error  In 


your  programs,  and  a multi-line 
text  Input  routine  that  lets  you  put 
a note  pad  with  full  word  wrap 
anywhere  on  the  screen  from  within 
your  programs.  Other  routines 
include  binary  file  access,  more 
menus,  multiple  screen  save  and 
restore,  continuous  time  display, 
automatic  box  drawing,  and  much 
more.  (Available  for  use  with 
QuickBASIC  am  $49 

neW' 

■ CraphPak  Is  an  extensive  collection 
of  routines  for  displaying  line.  bar. 
and  pie  charts  automatically  within 
your  programs.  It  will  create  3-D 
charts  with  manual  or  automatic 
scaling,  titles  and  legends  In  any 
size  or  style,  as  well  as  scrolling 
and  windowing  In  grephks. 
CraphPak  also  comes  with  a sophis- 
ticated font  editor  for  customizing 
your  ovm  character  sets.  $69 


CRESCENT 

SOFTWARE 


64  Fort  Point  Street.  East  Norwalk,  a 06855 
(305)646-2500 

Separate  vtniora  are  areUaMe  for  MkraaoTt 
OuickeASIC  and  Borland  IVireo  Bask  — pNaae 
apedfy  when  onlartnt.  No  royaMea.  net  copy 
pnttctad.  of  coursenM  accept  M/C.  uO.O. 

Md  Checks.  Add  S5  tftippiM  and  ftandNnc.  SN) 
oyemiipt  and  terelcn.  $25  Sid  day  foniitn. 


CIRCLE  203  ON  READER  SERVICE  CARD 


Star  crashes  while  working  with  fdes  with- 
out end-of-fde  markers. 

The  TYPE  command  always  stops  at 
the  first  end-of-file  marker  it  finds.  In  your 
example.  EDUN  added  an  end-of-file 
marker  to  the  file,  and  the  next  redirection 
command  appended  the  line  after  that  end- 
of-file  marker.  But  the  line  is  .still  in  the 
file.  For  instance,  you  might  load  the  file 
into  EDUN  in  binary  mode,  thus: 

EDLIN  TEST.TXT  /B 

This  directs  EDUN  to  load  in  the  entire  file 
without  regard  to  imbedded  end-of-file 
markers.  You'll  see  the  whole  file,  includ- 
ing your  “missing”  fourth  line,  if  you  do 
an  L (list)  in  EDUN.  You  can  also  see  the 
whole  file  if  you  execute 

COPY  /B  TEST.TXT  CON 

This  does  a ' 'binary  mode' ' copy  of  the  file 
to  CON  (the  screen  console).  The  end-of- 
file  markers  show  up  as  little  right  arrows. 

But  even  if  you  use  EDUN  in  birmry 
mode,  it  will  still  append  an  end-cf-fde 
marker  to  the  end  of  the  fide.  The  problem 
is  getting  rid  of  it.  Here's  one  solution.  Af- 
ter you  exit  from  EDUN.  execute 


TYPE  TEST.TXT  >TEMP.TMP 

DEL  TEST.TXT 

REN  TEMP.TMP  TEST.TXT 

The  TYPE  command  normally  displays  the 
file  TEST.TXT  up  to  (but  not  including)  the 
end-of-file  marker.  Since  we' re  redirect- 
ing output  to  a file,  that  data  goes  into 
TEMP.TMP.  Now  just  delete  the  original 
TEST.TXT file  and  rename  TEMP.TMP  to 
TEST.TXT.  The  resulting  file  does  not 
have  a terminating  end-of-file  marker. 
— Charles  Petzold 


ASK  THE  TUTOR 

The  PC  Tutor  solves  practical  problems 
and  explains  points  of  general  interest.  To 
see  your  questions  answered  here,  drop  a 
line  to  PC  Tutor.  PC  Magazine.  One  Park 
Avenue,  New  York,  NY  10016.  M 


Robert  L.  Hummel  is  senior  technical  edi- 
tor on  the  staff  of  PC  Magazine.  Charles 
Petzold  is  a contributing  editor  of  VC  Mag- 
azine. 
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■ FRANK  J.  DERFLER,  JR. 

Connectivity 

(XINIC 

How  to  tie  far-flung  PCs  together,  maximizing  network  performance  with  the  right  hard  disk. 

and  making  a PC  act  like  a Systeml36. 

PC  MAGAZINE'S  IRS 
I am  currently  working  on  a project  involv- 
ing approximately  20  standalone  PCs  in 
widely  separated  liK'ations.  We  want  to 
link  them  together  through  a private  bulle- 
tin board  system  and  we  need  something 
exactly  like  your  PC  Magazine  Interactive 
Reader  Service.  Plea,se  elaborate  on  the 
hardware  setup  of  PC-IRS,  I am  particular- 
ly intrigued  by  the  multiple  AT  and  rack- 
mounted mtxlcm  setup,  as  well  as  by  what 
OS  this  system  u.scs. 

Jeffrey  L(X) 

Honolulu.  Hawaii 

Chris  Burr,  the  muna)>er  of  the  liuerat  live 
Reader  Serviee,  tells  us  that  PC-IRS  uses 
.standard  MS-DOS  and  Chairman  soft- 
ware. a inultiu.ser  program  from  DMA 
(New  York.  N.  Y. ; (212)  6H7-71 15).  Chair- 
man allows  up  to  .six  simultaneous  u.sers 
per  eomputer.  We  have  four  AT-type  eom- 
puters,  eaeh  equipped  with  a multiport 
hoard from  Arnet  (Nashville,  Tenn.  : (615) 
254-0646).  Chairman  uses  ports  3-B  on 
the  Arnet  botirds.  These  ports  are  eonneet- 
ed  to  rack-mounted  Hayes  or  Multiteeh 
2 ,400-hit-per-seeond  modems.  The  Multi- 
teeh modems  tested  well  in  PC  Ixibs,  and 
rack  mounting  avoids  heat  problems.  This 
system  supports  an  average  of  60  log-ons 
per  line  each  day  with  the  average  on-line 
time  being  22  minutes. 

An  altermtive  is  RAMNet.  an  interest- 
ing blend  of  bulletin  board,  RS-232  IAN, 
and  FIDO-like  communications  network. 
It  permits  inter-PC  file  transfers,  nenvork- 
ing,  and  electronic  mad  in  background.  It 
requires  no  additional  hardware  beyond  a 


mmlem.  RAMNet  is  available  from  Soft- 
ware Concepts  Designs  (New  York,  N.Y.: 
(2I2)H89-643I). 


FAST  SERVER  STORAGE 

You  have  written  that  the  hard  disk  drive  in 
the  server  is  the  slowest  pan  of  the  net- 
work. If  I want  maximum  perfomiance 
from  my  network,  what  kind  of  hard  disk 
drive  should  I install  in  the  IBM  PC  AT 
that  I will  use  as  the  server? 

E.  Horton 

Arlington,  Virginia 

For  absolute  speed,  you  could  u.se  the  sol- 
id-state BatRAM  from  Santa  Clara  Sys- 
tems or  Dart  from  Newer  Technology,  of 
Wichita.  Kansas,  us  an  alternative  to  an 
electromechanical  drive.  However,  as- 
.suming  you  don't  want  to  pay  the  price  for 
solid-state  .storage,  the  fastest  electrome- 
chanical drive  currently  available  is  the 
HC40.  with  a 10-millisecond  access  time. 


■ The  fastest  controllers 
transfer  data  at  10  MHz 
using  a technique  called 
ESDI,  whereas  the  con- 
troller in  the  IBM  PC  AT 
transfers  data  at  5 MHz. 


from  Core  fniernaiional.  If  you  need  hi^h' 
er  capacities.  Core  offers  a line  of  netM’ork 
drives  from  H2  to  ! ,000  megabytes  (Jour 
26()-meg  drives)  with  access  times  ranging 
from  15  to  16  milliseconds.  But  wait!  An 
important  factor  in  network  throughput 
can  hi'  the  harddisk  drive  controller  tech- 
nology. The  fastest  controllers  currently 
transfer  data  at  10  MHz  u.sing  a technique 
called  ESDI.  In  comparison,  the  control- 
ler in  the  IBM  PC  AT  transfers  data  at  5 
MHz.  But  this  doesn't  mean  that  the  f>er- 
fortnance  benefit  of  the  ESDI  is  merely  2 to 
I . The  ESDI  system  is  much  more  efficient, 
and  the  measured  throughput  of  the  ESDI 
controller  is  over  900, OCX)  hits  per  second 
versus  165,000  bps  for  the  .standard  AT 
controller.  The  ESDI  cirntroller  also  al- 
lows you  to  format  your  drive  at  a 1:1  in- 
terleave for  better  efficiency. 

Eo.k  Research,  the  maker  of  lO-NET, 
released  a technical  note  to  its  dealers  rec- 
ommending the  u.se  of  ESDI  controllers. 
Fo.x  states  that  an  EDS!  controller  can  give 
throughput  up  to  60  percent  fa.ster  than  the 
.standard  hard  disk  drives  used  in  the  Com- 
paq 3S6.  For  more  information,  see 
"Hard  Disk  Heavyweights"  in  Volume  6 
Number  II . 


REPIACING  A MINI— REVISITED 
A reader  rcccntly  asked  about  replacing  an 
accounting  application  on  an  IBM  Sys- 
tem/34 with  a LAN,  and  you  replied  that 
you  didn't  know  of  a gtxxi  way  of  doing  it. 
You  also  invited  vendors  to  prove  you 
wrong. 

If  the  System/34  applications  are  writ- 
ten in  RPG  II  (as  most  of  them  arc),  they 
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can  be  quickly  converted  to  run  on  a mi- 
crocomputer-based LAN  using  BABY/36 
software  systems  from  California  Soft- 
ware Products  Inc.  (Santa  Ana,  Calif.; 
(714)973-0440). 


BABY/36  software  emulates  the  operat- 
ing system  of  the  IBM  System/36  mini- 
computer, permitting  development  and  ex- 
ecution of  System/34  and  System/36 
applications  on  the  PC  after  they  go 


fyc-snEir 


begla 

cirscr; 


write1n( ' 
writelflj ' 
writeln(' 
writelhC 

XO-SHELL 

•) 

•) 

’) 

■) 

XO-SHELL  is  a memory  resident  program  which  provides  the  user 

wrlteln(* 

the  following  capabilities  while  running  an  application: 

■> 

write)n{‘ 

■ Directly  from  a scrollable  directory  display,  you  can 

■) 

wr1te)n(' 

view  files,  copy  files,  erase  files,  change  the  default 

■> 

write1n{ • 

directory,  and.  when  not  In  application,  execute  programs. 

■) 

writelnr 

■ You  can  display  any  file,  transfer  any  section  of  that 

■) 

writeln( ‘ 

file  for  printing,  or  transfer  it  to  the  keyboard  for 

■) 

writeln(‘ 

inputting  into  your  editor. 

■) 

wr1teln(' 

■ You  can  print  files  without  leaving  an  application.  You 

•) 

writeln(' 

can  Include  a header  line,  containing  current  date,  title. 

•) 

writeln(' 

file  name,  file  creation  date  and  page  nixnber  on  every 

■) 

writelnr 

page  of  a list. 

•) 

writelnC 

■ You  can  search  strings  from  a file  or  group  of  files 

•) 

wr1teln(' 

that  you  specify:  you  can  cross-reference  In  the  middle  of 

■) 

writelnC 

prograimting  by  searching  variables  from  source  files. 

•) 

writelnC 

■ You  can  create  or  edit  files. 

•) 

•) 

writelni' 

■ You  can  control  and  use  your  printer  as  a typewriter. 

writelnC 

■ You  can  input  any  I6M-PC  character  as  easily  as  you 

•) 

•) 

write1n(' 

input  regular  ASCII  characters.  You  can  easily  draw 

writelnj* 

vertical  or  horizontal  lines  by  choosing  graphics 

•) 

wrlteln(' 

characters  from  a pop-up  window. 

■) 

wrlteln(' 

■ You  can  obtain  the  key  code  of  any  key  combination 

•) 

writelnC 

without  looking  up  a reference. 

■) 

writelnC 

■ You  can  collect  the  application's  screen  displays  in  a 

•) 

writeln( ' 

file  and  later  edit  or  review  them. 

•) 

writelnC 

■ A DOS  command  editor  allows  you  to  retrieve,  edit  and 

■) 

write1n( ' 

reexecute  previous  DOS  comnands. 

*) 

•) 

writeln( ' 

end. 


xO'SHELL  works  wUh  most  editors  (such  as  Turbo  PASCAL,  Turbo  C,  Turbo  BASIC,  and 
Quick  BASIC  editors)  and  application  software.  To  add  convenience  and  productivity  to 
your  application,  order  XO-SHELL  now.  Just  send  $69  plus  $5  for  shipping  and  handling. 
Be  sure  to  include  your  name,  address  and  phone  number,  for  Visa  or  Master  Card  orders, 
include  card  number  and  expiration  date;  or  call 

1-800-635-5011  (outsiae  MA), 


XO-SHELL  runs  on  IBM-PC's,  XT's,  AT's,  PersonalSystem/2's  and  true  compatibles. 
It  occupies  BSKBytes  of  memory  space  and  requires  PC/MS-OOS  2.0  or  higher. 


liilJIE 


WYTE  CORPORATION 

701  Concord  Avpnuo 
C.tmbridMC-  MA  02118 
Tel  (617)  868-7704 

Excellence  in  Software  Design 


l.fM  twree  C «itO  t«rM  M$IC  «'•  Sf  Sorltno  tntcrn4lien«l . 

*Aa  l|a-K.  M.  PtrisnilSyll**/?.  K OOS  triStMrii  flf  IBM  (Orperdisn, 
m.  Ow'Ct  WSIC  «T(  ('iMKUm  Of  MicrotOft  Corgorttiftfi. 


CtRCLE  359  ON  READER  SERVICE  CARD 


through  an  automated  conversion  process. 

Over  the  past  3 years,  more  than  14,0(X) 
PCs  have  started  thinking  they  are  mini- 
computers because  of  BABYI36. 

Mark  Toennisson 

Santa  Ana,  California 

We  don’ I have  any  experience  with  this  so- 
lution, but  it  is  surely  worth  investigating. 
Other  companies  marketing  DBMS  prod- 
ucts for  LANs  wrote  to  say  that  their 
DBMS  could  be  used  to  write  an  applica- 
tion to  replace  the  one  on  the  System/34. 
But  only  one  company.  DataAccess, 
named  an  existing  application.  According 
to  them.  The  Software  Works  (Los  Angeles 
Calif.:  (818)  500-1806)  has  a successful 
LAN-based  multiuser  accounting  system 
written  in  the  Dataplex  DBMS. 


REPIACING  A MINI— RE-REVISITED 

The  biotechnology  corporation  I work  for 
is  investigating  solutions  for  managing  in- 
ventory and  ordering  for  manufacturing 
purposes.  We  have  an  ARCnet/NetWare 
286  network  in  place.  However,  we  have 
been  unable  to  locate  software  that  will  do 
what  ASK  ManMan  will  do  on  a VAX 
system . An  area  of  special  concern  is  back- 
ward lot  tracking.  A plus  would  be  highly 
summarized  reports  for  upper  manage- 
ment. Do  you  know  of  any  such  software 
for  PC-based  networks? 

Richard  Adams 

Hana  Biologies  Inc. 

Alameda,  L^ifomia 

Mr.  Adams,  / don't  know  cf  any  cff-the-shelf 
programs  ready  to  meet  your  needs.  Ven- 
dors, how  about  you?  The  markets  for  LAN- 
based  multiuser  personnel,  inventory,  pur- 
chasing, reservation,  and  accounting 
programs  are  wide  open.  The  tools  (Para- 
dox, DataBase,  DataAccess,  PC-Focus, 
Open  Access  II,  Smart,  Enable,  R:Base 
System  V,  and  others)  needed  to  create  the 
end-user  applications  are  available.  Who 
will  pick  them  up  and  use  them? 


IBM’S  TVPOS 

I purchased  the  IBM  2,4CK)-bps  external 
mixlem  model  S842  because  it  supports 
synchronous  operation.  The  description  on 
the  box  and  in  some  advertising  says  that 
auto-dialing  is  not  supported  in  synchro- 
nous mode.  This  is  not  correct.  Auto-dial- 
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Wused  to  take  up  to  $1S,000 
and  a video  technician  to 
oro|ect  real-time  PC  imag&s. 
How  anybody  can  do  ft 
irt  five  minutes  for  SI^TOC 


1. 

Plus  the  unit  into  your  PC. 

2. 

Place  it  on  your  overhead  projector. 

3. 

Besin  your  real-time  presentation. 


New  KODAK  DAEASHOW  System 


Just  think  of  all  the  applications. 
Call  for  details; 

180044KODAICExt865 

(1  800  445-6325,  Ext  865) 

CIRCLE  382  ON  READER  SERVICE  CARD 


Tie  DATASHOW  System  b 
desisned  tbr  real-time  presentation 
with  IBM  PC  or  100%  compatible 
computers.  Remote  control  and 
software  (included)  provide  a vari- 
ety of  presentation  conveniences 
and  enhancements.  With  optional 
plus-in  DATASHOW  Composite 
Video  Adapter,  the  system  may  also 
be  used  with  Apple  II  computers. 

( Remote  control  and  software  do 
not  operate  in  thb  mode.)  Another 
unit,  the  DATASHOW  Projection  Pad 
for  only  $1095,*  prcijecls  real-time 
PC  imases,  but  does  not  include 
remote  control  or  software. 

•Prices  shown  are  Krxiak’s  sus- 
Sested  prices  only.  Actual  sellins 
prices  are  determined  by  (dealer. 

Eastman  Kodak  Company 
Motion  Picture  and 
Audiovisual  Products  Division 


Fo^nly  $99.95  BOOKMARK"  Protects  You  From: 

BLACKbUTS 


BOOKMARK  prefects  you  against  loss  o(  work  a 
due  to  unexpected  incidents 

SYSTEM  CRASH 

I t . . 


vW}d(  m progress,  up  to  rt>e  previous  BOOkma  RK  ptace- 
irmnt.  is  safe' 

FROZEN  KEYBOARD 

r 


System  crashes  used  to  mean  complete  loss  of  data  m 
memory,  but  not  any  more 


When  the  keyboard  freezes  up  you've  got  to  reboot -and 
you  cam  even  save  tvst  But  with  BOOKMARK,  work  is 
already  saved 


GET  BACK  FASTER! 


Memory-resident  utility  software  that  automatically  saves 
. work  in  progress  to  the  hard  diskat  user-definable  intervals. 

Resume  where  you  left  off  with  a 
SINGLE  keystroke! 

To  omt.  CM  TUI  me  t,CUO>~oCUMRn800-543  MAnK 

800-544-MARK 

lISfTELl-lSDFT. 


srciartTueO''' 


NEVJfi 

■qM  per*®^  versi®*'* 

• McnaaM  eaa«aatni»»t  wcmaim  <M 
DOS  U ano  pA>t-u<  iws  Aafe  cania 

• MavUNOOlunesenim 

• *u«Sla  ««a«aiwa  epaaa  oi  BOMHAM  aax 

• MySaiie  hiawl  "a*  ispnn  MmUiinaauahr 

aunnsSOOKMAM  HW 

couinasw'’' 

BOOKMARK  *dd-on  utility  for 
exierxted  and  expanded  RAM 
appiieallons. 
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PRODUCTIVITY 

■ CONNECTIVITY  CLINIC 


ing  works  perfectly  in  synchronous  mode. 
Note,  however,  that  the  2,400-bps  syn- 
chronous mode  is  V22  and  not  V26;  appar- 
ently this  is  not  mentioned  anywhere.  If 
you  are  going  to  program  the  IBM  3270 
Emulation  Program,  Version  3,  the  Appli- 
cation Programming  Interface  and  Host 
Reference  manual  is  quite  essential.  How- 
ever, it  is  shown  with  an  incorrect  order 
number  of  SC24-529I . The  correct  order 
number  is  SC23-0960,  and  that  was  diffi- 
cult to  find. 

H.P.  Meles 

Zurich,  Switzerland 

Thank  you,  and  thanks  also  to  our  many 
other  European  contributors. 


FILE-TRANSFER  CONFUCT 

I just  bought  a pair  of  Microcom  enor<or- 
recting  modems  to  get  rid  of  the  telephone 
noise  we  were  experiencing.  Everything 
seems  to  be  working  OK — we  don’t  get 
any  more  garbage  on  the  screen — except 
that  file  transfer  no  longer  works.  What’s 
the  problem? 

J.  Feldstein 

Panama  City,  Florida 

Intelligent  modems  respond  to  a special 
character  string  in  the  data  stream  causing 
them  to  go  into  their  command  mode.  File 
tranter  protocols  such  as  Xmodem,  Ker- 
mit,  or  others  may  coincidentally  send  this 
special  character  during  file  transfer.  This 
will  cause  the  modem  to  stop  sending  data 
and  look  for  commands.  The  default  for 
Microcom  AX! 1200  and  AXI2400  modems 
is  Ctrl-A  ( decimal  I ).  You  can  alter  this  de- 
fault either  by  switching  to  Hayes-compat- 
ible mode  or  by  issuing  the  command  SEO 
to  disable  this  feature. 


NETWORK  YOUR  QUESTIONS 

Connectivity  Clinic  gives  you  practical  so- 
lutions to  networking  problems  of  all 
types.  We’ll  pay  $50  for  any  tips  we  print, 
plus  an  extra  $25  if  you  submit  your  letter 
on  a disk — and  we’ll  gladly  answer  any 
questions  you  have,  at  no  charge.  Mail 
your  contributions  to  Connectivity  Clinic, 
PC  Magazine,  One  Park  Avenue,  New 
York,  NY  I00I6,  or  contact  Frank  J. 
Derfler,  Jr.,  via  MCI  Mail  (use  Mr. 
Derfler’s  mailbox  named  CONNECTIV- 
ITY CUNIC).  [0 
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HCTS;  Includes  hardware  and 
software.  Works  with  uplo 
20  PCs  and  peripherals.  No 
PC  adapter  cards  - plugs  into 
serial  port.  Pdint-to-point  file 
transfer  at  1 15  kilobits  per 
sa'ond  without  a dedicated  file 
server.  Printer  sharing. 
Electronic  mail  and  bulletin 
board  messages.  Queued 
operation  and  print  .spixiling. 
IBM  mainframe  access  if  you 
want  it.  Installs  in  minutes: 
inexpensive  cabling,  RJ45 
phone  jacks,  RS-232 
connections. 

Best  fact:  UnderSKXVnode  for 
a 20  user  system  with  no 
hidden  costs. 

Avatar  Technologies  Inc. 

00  South  Street. 
Hopkinton.MA  01748 
617-435-6872 


1800  BUY  A LAN 


It  seemed  like  every  day 
another  LAN  was  popping 
upon  the  horizon.  And 
each  one  was  just  like  the  last. 
File  servers.  K"  adapter  cards, 
expensive  cabling.  All 
the  things  1 wanted  to  get 
away  from. 

Then  1 ttxik  some  advice  from 
Avatar.  And  steered  my  efl'orts 
toZEROSLOTLAN. 


There's  a PC  network  there  that 
doesn't  need  a budget  the  size 
of  Bulgaria  or  a consulting 
team  to  teach  you  how  it  works. 
It's  Alliance  SL. 


Alliance  ZSL  isn't  from  the 
land  of  a thousand  gadgets,  but 
it  knows  how  to  share  data  and 
peripherals.  And  that's  what 
I'm  looking  for. 

I've  waited  a long  lime  fora 
network  that  makes  this  much 
sense.  1 didn't  realize  I was 
so  close. 


Avatar,  Alliance  ZSL  and  ZEROSLOTLAN  arc  iradcmarlsor  Avatar Technok>gies  Inc, 
IBM  isa  registered  trademaric  of  Intcmalinnal  Business  MachincsCoiporalion. 
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I^Avatar 


HOW  TO  SUCaSSRIUY  BUY 
THROUGH  MAIl  ORDER 
AND  PROTEa  YOUR  RIGHTS 


Mail  order  sales  are  governed 
by  rules  of  the  Federal  Trade 
Commission  (FTC)  and  vari- 
ous state  laws.  These  guide- 
lines are  published  as  a service 
to  you.  Remember,  the  many 
vendors  advertising  in 
PC  Magazine  are  eager  to 
serve  yoiu*  needs. 


FTC  rules  say: 

1.  The  Seller  must  ship 
your  order  within  30  days 
of  receiving  it,  unless  the 
advertisement  clearly 
states  it'll  take  longer. 

2.  If  it  appears  that  your 
order  will  not  be  shipped 
when  promised,  the  Seller 
must  notify  you  in  writing 
in  advance  of  the  prom- 
ised date,  giving  a definite 
new  date,  if  known,  and 
offering  you  the  opportu- 
nity to  cancel  the  order 
with  a refund  or  consent  to 
a definite  delayed  ship- 
ping date  or  an  indefinite 
delay. 

3.  The  Seller's  notice  must 
contain  a stamped  self- 
addressed  card  or  enve- 
lof)e  with  which  you  can 
indicate  your  preference.  If 
you  don't  respond  to  this 
notice,  the  Seller  may 
assume  you  agree  to  the 
delay,  but  must  either  ship 
or  cancel  your  order  within 
30  days  after  the  original 


shipping  date  promised  or 
required.  A prompt  refund 
must  be  made  when  an 
order  is  cancelled. 

4.  Even  if  you've  con- 
sented to  an  indefinite 
delay,  you  retain  the  right 
to  cancel  the  order  at  any 
time  before  the  item  has 
been  shipped. 

5.  If  you  choose  to  cancel 
an  order,  that  has  been 
paid  for  by  check  or  monw 
order,  the  Seller  must  mail 

ou  a refund  within  seven 

usiness  days.  If  you  can- 
cel an  order  for  which  you 
paid  by  credit  card,  the 
seller  must  credit  your 
account  within  one  billing 
cycle  following  receipt  of 
your  request.  Store  credits 
or  vouchers  in  place  of  a 
refund  are  not  acceptable. 

6.  In  the  event  that  the 
item  you  ordered  is 
unavailable,  the  Seller  may 
not  send  you  substitute 
merchandise  without  your 
express  consent. 


TIPS  WHEN  ORDERING 
When  ordering  by  mail: 

State  precisely  what  mer- 
chandise you  want,  specify- 
ing details  such  as  model, 
make,  size,  component  parts, 
etc.; 

Confirm  the  price  and 
expected  delivery  date  as 
stated  in  the  ad; 

Indicate  whether  you  will 
accept  a substitute  product  if 
the  item  you  ordered  is 
unavailable,  and,  if  not,  that 
your  payment  should  be 
returned; 

Don't  send  cash,  you  will 
have  no  record  of  payment  if 
a problem  arises,  and ; 

Keep  a copy  of  your  order 
and  all  other  correspondence 
with  the  Seller.  Your  records 
should  include  the  compa- 
ny’s name,  address  and 
phone  number;  a description 
of  the  item  ordered;  your  can- 
celled check  or  a copy  of  the 
money  order;  record  of  the 
date  you  mailed  the  order; 
and  any  sales  slips  and  ship- 
ping receipts. 

When  ordering  by  phone: 

Note  the  time  and  date  of 
your  conversation  and  the 
name  of  the  person  you  talk 
with; 

Make  a record  of  your 
order,  the  price,  its  promised 
availability  and  the  compo- 
nents to  be  expected; 

Save  all  correspondence 
associated  with  your  order, 
including  your  cancelled 
check  or  a copy  of  the  money 
order,  and  any  written  confir- 
mation sent  ty  the  Seller. 

Questions  you  should  con- 
sider asking: 

Does  the  advertised  item 
come  with  all  necessary  parts 
and  accessories?  Are  they 
from  the  same  manufacturer? 

Is  it  available  for  immediate 
shipping?.  If  not,  when  will 


it  be  available? 

Has  there  been  an  increase 
in  the  advertised  price? 

What  warranties  does  the 
item  carry?  Who  provides  the 
service? 

What  is  the  Seller's  return 
policy? 

What  is  the  Seller's  refund 
policy? 

With  whom  should  you 
correspond  if  there  is  a 
problem? 

IF  YOU  HAVE  PROBLEMS: 

1.  If  you  have  not  received 
your  order  as  promised  or  if 
the  item  is  defective,  immedi- 
ately notify  the  Seller  in  writ- 
ing referring  to  your  order  by 
description,  price,  date,  as 
well  as  by  account  number 
and  order  number,  if  availa- 
ble. Make  sure  you  keep  a 
copy  of  the  letter. 

2.  If  you  complain  by  tele- 
phone, send  a follow-up  let- 
ter to  confirm  what  was  said. 

3.  If  you  think  the  merchan- 
dise is  defective,  reread  your 
product  instructions  and 
your  wuiranty  carefully  to  be 
sure  you  don't  expect  features 
or  performance  the  product 
isn't  designed  to  give.  Then 
contact  the  Seller  for  instruc- 
tions. Don't  return  it  to  the 
Seller  until  you  have  been 
instructed  to  do  so. 

4.  When  returning  merchan- 
dise make  sure  you  keep  the 
shippei^s  receipt  or  packing 
slip;  your  right  to  be  reim- 
bursed for  postal  cost  is  deter- 
mined by  store  policy. 

5.  If  you  have  completely  dis- 
cussed your  problem  with 
the  Seller  and  are  still  not  sat- 
isfied, write  to  the  consumer 
complaint  agency  in  the 
Seller's  state.  If  you  paid  for 
the  merchandise  by  credit 
card,  you  may  have  rights  to 
withhold  payment  under  a 
Federal  law  called  the  Fair 
Credit  Billing  Act. 


PC  Magazine's  Direct  Marketing 

Connection  and  Services 


liiiiiiii 


For  many  of  you,  mail  order  is  your  primary  means 
of  purchasing  PC  products  and  services. 

In  fact,  in  recent  interviews  with  our 
subscribers,  we  learned  that  70% 
bought  PC  products  and  services 
through  direct  marketing  channels 
during  the  past  year.* 

You  buy  direct  because  it's  con- 
venient, because  you  know 
exactly  what  you  want  and 
don't  need  any 
j hand-holding. 


\The  following 
special  section, 

PC  Magazine's  Direct 
Marketing  Connection, 
is  what  you've  been 
demanding.  It  connects 
you  with  the  direct  mar 
keters  who  are  anxious  to 
please  you.  By  having  them  all 
in  one  place,  you  can  quickly  zero 
in  on  the  products  you  need  from  the 
vendors  you  want  to  buy  through. 

‘Starch  Study,  !uly  1986 


★ SHARP  FAX  MACHINE  ★ 


Group  III.  extremely  Compact  & light  weight  (11  lbs),  8 levels  of 
shading  w/automatic  contrast  control,  builtin  9600  Bd  modem, 
manuaf/auto  reception  & transmission  at  25  sec/page.builtin 
Phone.  Doubles  as  copier  with  many  other  features  as 
standard. 

•Model  FO-150  * Limited  Time  Offer 999  * 

Other  Fax  Available  * ATAT  * CANON  * TOSHIBA  * 

* NEW  SHARP  UX-30  MEMO  FAX  699  * 


★ NEC  MULTISPEED^ 

Limited  Time  Offer 1299 


* SEAGATE  HARD  DRIVES* 

FOR  PC/XT  • HALF  HEIGHT  INTERNAL 
•PRO-PACK  20/30  MB  280/310< 

PRO-PACK  (For  experienced  users)  includes  oontrollei 


cables  and  brief  instructions.  One  year  warranty. 

* * • STARTER  KIT  20/30  MB  m/329  * * i 

STARTER  KIT  (For  first  time  users)  includes  controller,  cables 
detailed  and  illustrated  manual  and  format/utility  software 
One  year  warranty. 

Mounting  Kit  & Filler  Face  Plate Add  1i 


COMPAQ 

DESK  PRO  286/12  Model  I 19S 

OTHER  MODELS  CAL 


★ PLUS  HARD  CARD  20/40  . . . 575/825  ic  NEC  P6  / P7  PARALLEL  . . . 429/599 


PRINTERS 


DRIVES 


MONITORS 


DISPLAY  CARDS 


ALPS  PRINTERS 
ALO  200  Color.  Narrow 

18  pin,  200/100  cpS $425 

24  pin,  240/120  cps 485 

ALO  300  Color.  Wide 

18  pin.  200/100  cps  625 

24  pin.  240/120  Cps 685 

P2000  9 pin.  250/125  opt.  Wide 

Ser  & Par  w/Tractor  685 

P2100  18  pin.  400/200  cps,  Wide 

Ser  & Par  w/Tractor  1 125 

P2400  Color,  Wide  w/Troclor 

18  pin.  250/125  cps 925 

24  pin.  360/180  cps 975 

ALPS  Buffer  Kits.  Fonts.  Tractors 
Sheet  Feeds,  Ribbons  & 16  pin/24 

pin  upgrade  kits  CALL 

CITIZEN  Printers 

MSP  10/20  Narrow  269/299 

MSP  15/25  Wide  329/399 

Premiere  35  Daisy  Wheel  439 

★OICONIX  150  InkJet  PortaMe* 
ParaHal  w/3'  euatom  cable  ....  325 

NEC  P-6  Par  429 

CP6  Color  - Par  525 

*97  • Par  S99e 

CP7  Colof  - Par  685 

P5XL  Color  - Par  999 

Uni-Di  Tractor  for  P2/P6 60 

Bi-Di  Tractor  for  P2/P6  160 

Uni-Di  Tractor  for  P3/P7  80 

Bi-Di  Tractor  for  P3/P7  170 

Bi-Di  Tractor  for  P5  180 

Cut  Sheet  Feeder  for  P2/P6  . . . 230 
Cut  Sheet  Feeder  for  P3/P7  . . . 290 

Cut  Sheet  Feeder  for  P5  350 

OKIDATA  192  PLUS 349 

193  PLUS  499 

Tractor  192  60 

PANASONIC 

1080  I 185 

1091  i 205 

1092  i 345 

1592  445 

1595  475 

SEIKOSHA 

SL60  Par-Narrow,  24  pin  w/tractor 

135/54  cps 349 

TOSHIBA  Naw  321  $L  CALL 

341  8L  CALL 


• AN  Drivaa  Shown  Are  Internal  * 
FUJITSU/TEAC/TOSHIBA 

360k  Half  HI  XT/AT  $99 

1.2  Mb  Half  Ht  (AT)  129 

Grey  Face  Plate  - Add 5 

★ CONTROLLERS  ★ 

KONAN  Hard  Disk  Optknlsar 

KXP-290Z  for  XT 199 

KXP— 230ZA  tor  AT  249 

CSSL  Awesome  I/O  Card  . . . CALL 

★ MINISCRIBEA 

20  Mb  Int  Half  Ht  w/Cont  309 

30  Mb  Int  Half  Ht  w/Cont  349 

40/70  Mb  Full  Ht  (AT)  CALL 

★ PLUS  HARD  CARD  ★ 
HardCard  20-9lngta  slot . . 575* 

2B6  Upgrade  Kit  for  HC  20  . . CALL 
HardCard  40-single  slot  655 


PRIAM  w/partitioning  software 

42  Mb  23ms  AT/XT  749/949 

60  Mb  23m8  AT/XT  899/1099 

75/103  Mb  16ms  w/cont  . 1299/1599 
133  Mb  13ms  AT/XT  ....  2399/2599 


★ SEAGATE ★ 

For  PC/XT.  ’/6Htw/controller,  cables, 
brief  instructions.  1 year  Warranty 
★PRO-PACK  20/30  MB  ..299/319* 
Above  with  detailed  & illustrated 
manual  and  format^tl^ty  software 
★STARTER  KIT  20/30  MB  299/329* 

Mounting  KH  & filler  plate  10 

•For  AT  w/partHlonlng  software* 

40  MB  Half  Mt  40  ms  429 

80  MB  Full  Ht28  ms  649 


KENSINGTON  Printer  Stand  ...  20 
with  Printer 15 


LASER  PRINTERS 


BACKUP 

ARCHIVE  Specify  XT  or  AT 

★ 40  MB  internal  

..  349  ★ 

* 40  MB  External  

. . 479  * 

MOUNTAIN  Specify  XT  or  AT 

* 40  MB  External  

. . 499  * 

EVEREX  Tape  Backup 

20  MB  Int/Exl  

579/669 

60  MB  Int/Ext  

799/899 

*60  MB  Ext  w/OIC  Cont 

. . . 949* 

• Extra  QIC  Controller 

...129* 

Backup  Media 

. , CALL 

MATH/RAM  CHIPS 

64K  RAM  Set  Of  9 

....  $15 

25eK  RAM  Set  of  9 

30 

8087-3  PC/XT  5 Mhz  

....  109 

8067-2  PC/XT  8 Mhz  

....149 

90287-6  AT  6 Mhz  

. ...  169 

80287-6  AT  6 Mhz  

. ...  259 

88287-10  AT  10  Mhz  

....  299 

80387-18  for  386  Machines 

. ...  529 

MAQNAVOX 

PRO  8CM540  EGA  $419 

•PRO  eCM873  Muttimode  . . . 529* 

With  BAV460  MultiRes  829 

*WHh  Vega  Deluxe  799* 

MITSUBISHI  XC-1410  EGA  ...  399 

XC-1430  EGA  429 

•AUM-1371  Diamond  Scan  . .499* 

With  ATI  EGA  Wonder 709 

With  BOCA  EGA  629 

With  Genoa  HiRes 039 

With  Paradise  480  769 

* With  Vega  Deluxe  769  * 

* NEC  MuNISync  1401  529  * 

With  ATI  EGA  Wonder 739 

With  BOCA  EGA  659 

With  Genoa  HiRes 869 

With  NEC  GB-1  029 

With  Paradise  480  799 

* WHh  Vega  Deluxe  799  * 

NEC  Multi-Sync  Plus  CALL 

•SONY  1311CR-13''TrlnNronColor* 
•Remote  TV  5 RGB  Monitor  .399* 

•SONY  MuRtscan  1302  579* 

With  ATI  EGA  Wonder 789 

With  BOCA  EGA  709 

With  Genoa  HiRes 919 

With  Paradise  480  849 

* With  Vega  Deluxe  849  * 

TAXAN  635/650  379/479 

With  557  Gold  Card  599/699 

*770  MuRiVIslon  529* 

With  550  Adv  EGA  Card 639 

With  ATI  EGA  Wonder  739 

With  BOCA  EGA  659 

With  Genoa  HiRes  869 

With  Paradise  480  799 

* With  Vega  Deluxe  799  * 

TAXAN  640  16” 799 

With  Sigma  480  1099 

New  860  EGA  16”  CALL 

ZENITH  Flat  Screen  CALL 


•ATI  EGA  Wonder  $229 

With  Multi  Scan  Monitor  21 

BOCA  EGA 14 

With  Multi  Scan  Monitor  13 

GENOA  SuperEGA  HiRes  ...35 

With  MuRi  Scan  Monitor 34 

HERCULES  InColor  32 

NEC  Multisync  GB-1  31 

With  MuRi  Scan  Monitor  3C 

PARADISE  AutoSwitch  480  ...  26 

WRh  Mufti  Scan  Monitor  27 

QUADRAM  EGA  ProSync  ..  . . 32 

SIGMA  480  31 

With  Multi  Scan  Monitor  3C 

TAXAN  557  Gold  Card  25 

With  Taxan  635/650  25 

570  Advance  EGA  35 

With  Taxan  770  MultiVision  ....  31 

•VIDEO-7  Vega  Dekjx  299 

•WRh  MuHl  Scan  MonHor  ....  270 

MICROSOFT  Windows  f 

•WRh  Any  EGA  Card  65 


KEYBOARD/MOUSE 


KEYTHONIC  KB  5151  PC/XT  l£ 

KB  5151  for  AT  17 

New  KB  101  for  PC/XT/AT  ....  1C 

I M S I 

Optimouse  Ser  w/Or  Hatio  II  . 1C 
LOGITECH  C7  Ser  or  Bus 

With  PLUS  software  7 

•With  Logipaint  99 

• With  Logicadd 129 

•With  Paint  & Draw  149 

MICROSOFT  Mouse 

Senal/Bus  119/TC 

MOUSE  SYSTEMS  PC  Mouse 

* With  Designer  PopUp  Menu 

Senal/Bus 99/1C 


MODEMS 


POWER 


• EVEREX  Hayes  Compatible  * 

* 1200  Bd  Int  w/software 95  * 

* 2400  Bd  int  w/software 185  * 

* HAYES  12006  Internal  249  * 

1200  Ext 299 

2400B/2400  Ext 399/449 

For  SmartCom  Add 30 

* New  V series  Modems CALL  * 

PRACTICAL  PERIPHERALS 

* 2400  Bd  Ext  199  * 

PROMETHEUS  1200  Ext  219 

1200B  w/software 149 

2400  G Ext  255 

2400  Ext  Expandable  319 

Expansion  Modules  CALL 


REPLACEMENT  POWER  SUPPLIE 

With  4 pwr/drive  connectors 
PC  XT  150/AT  200  Watts  . . $69/S 


DATASHIELD 

3(X>  Watts  Backup  3C 

*350  Turbo  Backup  499 

500/800  Watts  Backup  ....  639/7< 


•NEW  Solid  Stale  3”  High  UPS* 

SS  400/700  Watts  UPS  ....  699/6S 


KENSINGTON  Masterpiece  ....  9 
Masterpiece  Plus  1Q 

•NEW  Meaterpl^  Remote  ..119 


FAX/COPIERS 


HEWLETT  PACKARD  Series  II  1799 

OKIDATA  Laser  6 1569 

PANASONIC  Laser  Printer  . CALL 

OUADLA8ER-LS  1101  2599 

RICOH  PC  6000  w/HP  Emulation 
Card  (while  supplies  last)  1699 


★ FREE  DELIVERY* 

Prepaid  orders  in  Continental  USA 


* SUPER  SPECIALS* 

•LImHed  Time  Offer* 


WESTERN  EUROPE 


Simply  mail  th«  check  for  (he  exact  amount 
(CA  add  6%)  as  shown  hare  with  your 
order.  We  will  ship  your  order  UPS  Ground. 
FREE  of  eny  other  charges,  it  is  that  simple. 


SEIKOSHA  SL80  24  pin  Printer  349 
SEAGATE  40  Mb  Ht  AT  w/swl429 
ARCHIVE  40  Mb  Int  Backup  . . 349 
HAYES  1200B 249 


ATAT3510D  $18« 

CANON  Faxphone  10  15S 

CANNON  P-25  Copier  8< 

♦SHARP  FO  200  1299 

•NEW  SHARP  FO  640  2299 

SHARP  Z-50  Copier  55 

TOSHIBA  TF221  185 

TOSHIBA  TF341 215 


3 DAY  AIR  EXPRESS 
Gel  the  Meet  products  at  tha  lowaat 
pftoaa,  dathrarad  to  your  door  alap. 
Uaa  your  MC.  VISA  or  AMEX. 


POLICY  Mm  order  pTiaST^^vjiiaBiiity  suCject  to  cnange  Snippmgcnafges  vary.  Prices  reiiect 

discount  for  advarKe  payment.  Personal/company  checks  lake  2'3  weeks  to  dear  Add  2%  (Min  $5) 
(or  COD.  2%  tor  Discover.  MC,  A Visa  and  5%  for  Amex  COO  requirea  caah  or  cashier  check  No 
showroom  or  walkin  sales.  Open  acci  PO  min  order  $1000,  call  for  special  pricas  Ail  sales  final. 
Refused  shipments  subject  to  a 20%  charge  (Mm  SSO)  Not  responsible  for  compatibility 
FOR  PICKUP:  PLEASE  CALL  FIRST  FOR  WORKOWDER  a. 


COD  * American  ExpreM 
Discover  * MC  * VISA 


CRCBIST  71 4-897-2 10€ 


12605  HOOVER  STREET.  GARDEN  GROVE,  CA  92641 


PLEASE  REFER  TO  AD  « PC  801 


DATA-386  " 

iNTfl  80386  •/: /Hf:?  BOARD 
16  MM?  CPU.  KEVBOARO  SEIECTABIE  .■ -r  I: 
AND  SFTUf*  SOfTWAW 

512KB  V-’.'  'o  OM  BOAfiO,  PXPANOABlE  I'j  I'VK 
REAl  TIME  aOf'i-  WITH  BATTERV  BACKUP 
1?MB  FlOPfV!  '^""  DWV? 

HIGH  SPEED  Mi'-'t  •;OPPY  DRME  ^ -nn-' 

FUJITSU  101  >>  •-  enhanced  KFflOAPD 
230W  .M'"  ■ POWEB  SUPPLY  i*‘  . . • IV 

FOUR  32BIT.  %V  16BTT  AE  TYPE  AND  TWO  XT 

TvpE  <•••.  ; •.  aoi$ 

SOCKT  FOR  maTH  COPROCESSOR 
POWER  ON  AM  HARO  DISK  WDICATOR 
KEVIOCK  -I  ' M . FOR  DATA  SOURCE 
PROTECTION 

INTEL  M ' /'T.  . MANUAL 
COMPATBLE  WH  KT  AND  AT  INTERFACE 

CAU  FOR  BEST  PRICE 


CIRCLE  291  ON  READER  SERVICE  CARD 


DATA-TURBO™  + 

WTEl  8088  1 DUAL  SPEED  CPU  (477/10MH?] 
KEYBOARD  SELECTABLE  SPEED 
PHOENIX  BIOS 

MONO  GRAPHICS  CARD  WITH  PAraNLEl  PORT 

HI  RES.  MONITOR  WITH  SWIVEL  BASE 

6A0KB  MEMORY  ON  BOARD 

PARALLEL  PORT.  SERIAL  PORT.  GAME  PORT.  REAL 

TIME  aOCK  FLOPPY  DISK.  CONTROLLER 

8 EJ5>ANSON  SLOTS 

SOCKETS  FOR  8087  2 MATH  COPROCESSOR 
360KB  HALF-KIGHT  FLOPPY  DISK  DRIVE 
LOCKABLE  CASE 

KEYTRONC  5160  AT  STYLE  KEYBOARD  (KEYBOARD 
LOCKOUT  OPTION) 

15CW  SMTCHING  POWER  SUPPLY  Ul  APPROVED 
115V/230V 

POWER  ON  AND  TURBO  MODE  INOICAIOR 
OPERATING  MANUAL 
MONOCHROME  GRAPHICS 
CARD  AND  TTL 
SWIVEL  MONITOR  INCLUDED 


$645 


O 


NE  TOUCH  TURBO 


DATA-286 

INTEL  80286  CPU 

CH»>S  TECMNaOGY  VLSI  CMP  SET 
MONO  GRAPMCS  CARD  WITH  PAPAllEL  PORI  , 
HI  RES.  TTl  MONOCHROME  MONITOR  WiTH 
SWIVEL  BASE 

PHOENOC  BIOS  AND  SETUP  SOETWARE 
512KB  MEMORY  ON  BOARD  (EXPANDABLE  TO 
640KB  OR  IMS) 

REAL  TWIE  aOCK  WITH  BATTERY  BACKUP 
12MB  FLOPPY  DISK  DRIVE  (36*  ROPPY  DRIVE 
OPTIONAl) 

360KBrt2MB  FLOPPY  DISK  DRNE  CONTTXjllFR 
UP  TO  3 HALF  HIGH  STORAGE  SPACE  ACC  Fv^  F 
IN  THE  FRONT 

FUJBSU  101  KEYS  ENHANCR>  KEYBOARD 

200W  SWITCMNG  POWER  SUPPLY  Ul  APPf^OVFD 

11SV/230/ 

HARCAVARE  RESET  BUTTON 
8 EXPANSON  aOTS 

SOCKET  FOR  80207  MATH  COPROCESSOR 
TURBO  MODE.  POWER  ON  AND  HARD  DISK 
U«)lCATOR 

KEVIOCK  SECURITY  FOR  DATA  SOURCE 
PROTECTION 

LOW  POWER  CONSUMPTION 
20%  LESS  FOOTPRINT  THAN  REGULAR  AT 
OPERATING  MANUAL 
MONOCHROME  GRAPHICS 
CARO  AND  TTL 
SWIVEL  MONITOR  INCLUDED 


*895 


COLOR  GRAPHICS  CARD 

W/PARALLEL  PORT 

FULL  CGA  COMPATIBLE 
600  * 200  OR  300  « 200  LINES 
FUCKER  FREE  SCRaUNG 
SHORT  CARO  OrY5  + 

DEALER  ONLY 


WE  GUARANTEE  COMPATIBLE  WITH  IBM  PC/XT/AT  SYSTEM 

EGA  CARD  W/PARALLEL  PORT 


MONOCHROME  GRAPHICS 

CARD  W/PARALLEL  PORT 

HERCULES  COMPATIBLE 
FUCKER  FRFF  SCRaUNG 
SHORT  CARO 

QrY5  + 

DEALER  ONLY 


PARADISE  EGA  COMPATIBLE 
MGAv  CGA  & HERCUES  MODE  SELECTIONS 
FLICKER  FREE  SCRailNG 
SHORT  CARO 


OTY  5 + 
DEALER  ONLY 


*119 


INFO 

CALL:  (213)  695-3777 


A QUALITY  COMPUTER  AND  EXCELLENT  SERVICE 


TECH 

CALL:  (213)  699-8250 


TO  PURCHASE  DATAWORLD’S  PRODUCTS,  PLEASE  CALL  TODAY  AT 

1-800-722-7702  1-800-722-7734 


INSIDE 

CALIFORNIA 


3717  SAN  GABRIEL  RIVER  PARKWAY  PICO  RIVERA,  CA  90660*1495 

VC  ACCEPT  VISA  MASTERCARD  CASHIER'S  CHECK.  PERSONAL  CHECKS  ALLOW  IS  DAYS  TO  CLEAR  • OATAWORLD  INC  ALL  RIGHTS  RESERVED 


COMPUTER  DISCOUNT  WAREHOUSE 


OVER  TWO 
MILLION  DOLLAR 
INVENTORY 


WHY  PAY 
RETAIL? 

tfotodY  Sells 


from 


$159^0 


All  EPSON® 

Printers 

Immediate  Shipment  EPSON  for  Less 


ALL  EPSON*  MODELS  READY  TO  SELL  AT  LOWEST  EVER  DtSCOUHT  PRICES 


EPSON ^ Quality  computer  products  that  deliver  outstanding 
performance  and  value. . . 


All  new  Epson 
FX  Series  Printers 


FX-Z8BS 

• 240  cps  in  Itie  high  speed  draft  elite  mode 

• 48  cps  in  Near  Letter  Quality  mode 

• 8K  internal  buffer 

• San  Serif  font  standard 

• IBM  Pro  Printer  character  set 
OpUOM 

• 32K  buffer 

• Custtimize 
for 

special 
taste 


FX-86S 

• 240  cps  in  draft  elite  mode 

• 48  cps  in  Near  Letter  Quality  mode 

• 8K  buffer 

• Front  panel  selectable 

• IBM  Pro  Printer  character  set 


> 32K  buffer 

> Cut  Sheet  Feeder 

> factor  Feeder 


LX-86 

• 120  cps  (Pica  10  CPI) 
in  drah  rrKXle 

• 16  cps  in  Near 
Letter  Quality  mode 


• Cut  Sheet  Feeder 

• Tractor  Feed 

• Interface  boards  for 
additiona)  buffer 


All  new  Epson  LQ 
Series  24  Pin  Printers 


' 405  cps  (EUte  t5  CPI) 


in  ultra-high  speed  mode 

• 106  cps  (Elite  12  CPI)  in  Letter  Quality  mode 

• 8K  internal  buffw 


• Single 

• 32Kb 


iq-iooo 

• 180  cps  in  draft  mode 

• 60  cps  in  Letter  Quality  mode 

• 7K  internal  buffer 
Options 

• Tractor  Feed 

• Cut  Sheet  Feeder 


LQ-800 

• 160  cps  in  draft  mode 

• 60  cps  in  Letter  (duality  mode 

• IK  buffer  tor  downloadable  characters 
Options 

• Tractor  Feed 

• Cut  Sheet  Feeder 


All  new  Epson  EX  Series 
Dot  Matrix  Printers 


EX-1000 


• 300  Cps  (Elite  12  CPI)  in  draft  mode 

• 54  cps  (Elite  12  CPI)  in  Near  Letter  Quality  mode 

• Paper  up  to  16-inches  wide 


• Color  Option  Kit 

• Single  and  Double  Bin  Cut  Sheet  Feeders 

• 32K  buffer 


EX-800 


> 300  cps  (Elite  12  CPI)  in  draft  mode 

> 54  cps  (Elite  12  CPI)  in  Near  Letter  Quality  mode 

> 8K  internal  buffer 


• Color  enhancement 

• 32K  buffer 


One  year  warranty  on  all  printers 


nx-80 


• 120  cps  (Pica  10  CPI) 
in  draft  mode 


Cut  Sheet  Feeder 
Tractor  Feed 
Interface  boards 
for  additional  buffer 


. . .at  prices  only  Computer  Discount  Warehouse  can  offer! 


MOST  ORDERS  SHIPPED 
WITHIN  4S  HOURS. 


Call  CDW^"  for  custom  quotes 
on  products  not  listed. 


WHY  WAIT?  CALL  COMPUTER  DISCOUNT  WAREHOUSE™  NOW! 

Canada  and  Outside  liiinois 


COW  stocks  a fuii  line  of 
Computer  Products. 
See  our  other  ad  in  this 
Computer  Magazine 


1-(800)  233-4426 


In  Illinois  FAX 

(312)  498-1426  (312)  291-1737 


AUTHORIZED 

EPSON 

DEALER 


COMPUTER  DISCOUNT  WAREHOUSE 


WHY  PAY 


ATbT 


6300  W/640K  1 DRIVE $890.50 

6300  W/640K  2 DRIVES $980.24 

6300  W/640K  1 FLOPPY.  20  MEG  $1190.22 
6300  W/640K  1 FLOPPY,  30  MEG  $1280.18 


RETAIL? 

UfobodY  SeUs 
for  less 


ANATiTt  Include  keyboard.  Monitor  and  00$  addMorwi. 


CALL  FOR  LOWEST  CUSTOM  QUOTES 


VX88  (XT  Ibrbo)  640K,  1 Floppy, 

DOS  & GW-BasIc  Serial/Parallel, 

Monitor,  Adapter  & Keyboard $88944  | 

VT28e  (AT  Compatiblal  8 MHz,  0 Wait 
State.  640K  1.2M  Floppy,  Serial/Parallel, 

F/H  Controller,  Keyboard $129948  | 


HARDWARE,  SOFTWARE  & PERIPHERALS  AT  DISCOUNT  PRICES 


AST  SPECIALS 

ASTIitodelSO 

AST  PykKWM 

AST  Model  120 

AST  Model  140 

AST  Model  170 

Oam*  specials 


( 1 i 


AHET  6300  W/&4QK  2 drives 

ATST  6300  W/640K  1 floppy.  20  Meg 
ATST  6300  W/640K  1 floppy.  30  Meg  . . .imtl 
All  Xm  Made  heykeard.^^^^^^ 

ggSmST  SPECIALS  ^ ' 


HPM4QA 
HPMTSA 
HP  SCANNER 
HIDMP42  . 

HI  DMP-S2 
HI  DMP-S2MP 
HI  0MP-S6A 

SUMMASKE1CH.  botti  12x12  & 12)(« 

CALI  RM  mna  a mulamuty 

— *aziiSEa3i“ 


HI  T6-1011 
HI  TG-1017 
HI  T64011 
HI  T&6017 
HI  T&8Q24 
HI  TG4036 
PGS  LS-300 


5 Meg  V2  heigW  w/cont  ..331M 

M1NISCRI8E  30  Meg  V2  IMN  w/RLL  . . .399^5 
SEAGATE  20  Meg  1/2  keM  here  er^r  ?<mki 

SEAGATE  30  Meg  1/2  heig^w/RLL 399.72 

SEM^E  40  Mm  1/2  heHjht 629.50 

GENOA  20  Meg  !n(  tape. . . . GENOA  . . . .674J5 
GENOA  20  Meg  ext.  tape.. . . IS  NW. . . .636JI2 
GENOA  60  Meg  int.  tape... . NCVELL  . . . .734J0 


GENOA  M Meg  eri.  tape  COMPATIBLE 
A BERNOULLI  W+IO, 


.1424.29 


MWISCRSE  40Meg26ms Stm4l 


MINISCRIBE  80  Meg  2BnB 
0 herd 


mi  (XT  M.)  6«K,  1 Ftofiw. 

(X)S  1 BMSax  SefiaVPnU. 

UonNor.  Adapter  & Ke)it>oird ItMl 

V12M  (AT  CempetlMe)  6 MHz.  0 Mit 
State.  640K  1.2M  Floppy.  Serial/ParaAel. 

F/H  Controdei.  Keyboard 129631 

TOSHIBA  SPECULS 

TOSHIBA  1100  Plus $18211d 

TOSHIBA  3100  277IJ8 

TOSHIBA  1000  NEW  MODEL 

TOSHIBA  1200  UMfEH  HUCE 

WYSE  PC/AT  SPECIALS 


PRIAM  40  Meg  h 

PRIAM  M Meg  here  4M 

PRIAM  130  Meg  ham  defc  . 

SEA^OE  4038%  Meg  liard  OnA.  .. 

SEAGATE  40>1  40  Meg  kerd  ««ek 

SEAGATE  4096  BO  Meg  hard  dNk amaa 

360K  floppy  Orive 19.12 

ij. irn~  ■ 


791.96 


599.M 


IOMEGA - - 

IOMEGA  KRNOUUI  21  • 20  ITMJt 

IRWIN  Id  Met  tape  beekue  27U4 

IRWIN  20  M/  4 M letenial  Tape  . .499.19/  ^21 

TALLGRASS  20  Meg  Internal  ^ 369.40 

TALL6RASS  20  Meg  External  Jape 592.67 


CITIZEN  1200 Sm55 

CITIZEN  MSP10  .:/6.29 

CITIZEN  MSPtS/  MSP21 304.60  / 834J2 

OICOWIX  Prikter  >y  Kedefc 31417 


Ciwr*  SUPER  BUY-Uwno  QUAirTlfYn 

EPSON  UBI  lUiall  it 15950  I 


WYU  226091  AT  cempedblt 

wan 

WYSE  2200-20  AT  compatible  . 

174621 

WYSE  220040  AT  compatible  . 
WYSE  286  & 386  compatibles 

22096 

Brand  New  Idodals 

CALL 

PERSONAL  SYSTEM  2 

PS  II  Model  25 

NEW 

PS  II  kAodel  30 

CALL 

PS  II  Model  XI  wfhanJ  drive  . . 

KM 

PS  II  Model  50 

. . ..BEST  PRICE 

PS  II  k4odel  60 

.6  MMUUfUTY 

IBM  AT  Model  339  

kuena 

'SPECIALS 


COMPAQ  portable  «/ 2S6K,  20  Meg ..  LOW  PRICE 
DeSk^  W/256K  2 flop^.  *“ 


COMPAQ beskPro  W/2S6K  2 floppies. . .imSi 
(XAVM OeskPro  W/640K  20 Meg  hard  drive  WItll 

COMPW}Oesl(Prow/640K30Meg ItUJi 

COMPM:  OcskPri)  W/640K  40  Meg 1MU2 

COMPAQ  Portable  II  Model  H 1B2I4 

COMPAQ  Portable  K Model  IV  2797.21 

COMPN}  Portable  III  20  Meg NEW  MOOa 


COMPM  -mr  OeskPro.  2S6K  1 floppy . . .SWE 

COMPM  '206''  OeskPro  w/30  Meg CALL 

COMPAQ  "206"  OeskPro  w/ 40 Meg.... 2K129 

COMPAQ  ‘086’'  OeskPro  40  kAeg 4f7l.2l 

COMPAQ ‘Oai”  OeekPre  79  Meg  525621 

COkARU  -SBBT  OeskPro  130  Meg  I247J2 

Other  Computers  bailable  Upon  Request 

MINISCRIBE  30  Meg  Rastaard $d«4l 

MOUNTAIN  20  Meg/ M Mag 51960/ StUI 

PLUS  OeVELOfWIT  20  kdeg 64640 

PLUS  DEVELOPMENT  41  Mao  ITUO 

WESTERN  DIOnAL  20  Me^  Meg CALL 


EPSON  LXm 10415 

EPSON  10800 437.40 

EPSON  L01000 62632 

EPSON  FXBBe 312.12 

EPSON  FX2e4e  42k 4«i 

EPSON  EXSOO/  EXtOOft 3M.76/  4Ng9 

EPSON  102500  67668 

IBM  Pro  Primer  II 44196 

IBM  Pro  Primer  X24/  X124 62642/  e.  i 42 

IBM  Quetwmer  III 1346J2 

NEC  Color  P6/  Celer  P7 S39M/  /WU 

NEC  P6  00  : -I 441  ?r 

NEC  P7  136  col  216  Cps S1635 

NEC  P5XL 974.75 

NEC  P9XL  106670 

NEC  P2200  NEW  MODEL 

NECIC850 INSTOCK 

NEC  3550  Soramter 741.12 

NEC  0040  <pin«rt>'  . . ivi!  n 

OKI  Otomate  M 122.TI4 

OKI  ML  182P/  Ml  1t2S 23651/  . > 

OKI  ML  192  PHIS 31490 

0WML193PKIS 45648 

0KIML292PIUS 377.44 

OKI  ML  21.  PIM  -->v 

OKI  ML  294  747.10 

OKI  ML  39.1  . . . . mi 

PANASONIC  loea 17990 

PAkUSONIC  1091 


STARTER  KITS 

Astern  digital  3 Node  lan  m 

w/VHesNm  Digital  software $92494 

G-NET  86  w/Keycard 159190 

ARCNET  86  Starter  Kit 1011.25 

ETHERNET  86  w/Keycard 21S2J0 

KIti  laclada  2 Nabvorii  Carte  Keycairte  Software 
and  Menaatl.  Call  lor  prlclni  on  206  StarMr  KIN 
INTERFACE  CARDS 

ARCNET  PC100  LANBoard S372.27 

ARCNET  PC200  LANBoard 30600 

ETHERNET  Interface  Connector 47619 

ETHERNET  Pius  Board  (tor  286) 724.74 

G-NET  Interface  Card  w/cable 419^ 

ACCESSORIES 

ARCNET  Passive  Hub $0600 

ARCNET  Active  Hub  019.98 

NOVELL  286  Software  w/Keycard 159609 

SFT  Netware  Level  I 224696 

Nondedicated  Netviare  Software  286 
w/Keycard 150696 


AH  Salai  Pi^  «e  Nevall  treieed  and  aeiberlztd 
■Nrilw 


Cal  CDW  Nr  M year  Nelweridng  Hartaare  6 Sanaa 
On-Stta  Inswlalloii  Avallabia-Call  tor  Oetallt 


(XIMRAQ  enhanced  graphics  monitor. . . .S6I614 

IBM  enhanced  graphics  monitor 17641 

NEC  Mullitvnc 53176 

NEC  APC-IV  color  Monitor tmM 

PGS  HX-12E  HhResoluiion  RGB 41632 

SONY  MULTISCAN SWl 

TAXAN  760 <nJ0 

TAXAN  77DU 53641 

EGA  DISFLAY  CARDS 
ATI  weoeat  Cem  324179 

GENOA  Super  EGA  640  x 480 26295 

GENOA  leper  EQA  Hi-Raa  016  i dOi  ' V a 

IBM  Enhanced  Graphics  Adapter 39690 

NEC  GB-1  640x480 29643 

ORCHID  EGA  Card 32694 

PARADISE  Auto  Switch  EGA  350 22665 

PARADISE  Awle  SwNcR  E BA  401  3 > 

QUADRAM  EGA  Card 31610 

QUAORAM  ProsyiK 35690 

TAXAN  Auto  Switch  EGA  Card 29699 

Vioeo  7 aeae  Oeiaie  Mi 


J / 5251  12 


EVEREX  12006  / 24001 lOOJOf  1*150 

HAYES  Transet  1006  128K 274.10 

HAYES  1200/  inn 20990  / 26920 

HATES  2400  42490 

HAYES  24008  37665 

HAYES  V Series IN  STOCK 

(RMA  3278/79  Couner 695.17 

US  Fioeoncs  izooe  HAYES  comoat  . . . .10645 
US  ROOOriCt  1200  liternr  121  ID 

US  ROBOTICS  24008  19670 

VEN-TEL  1200  im  Hall  Card 19490 

VENTEL  1200  Plus 22611 

VEN-TEL  2444  M HaN  C«e  . v.  'P 

VEN-TEL  2400  External 38644 

Smartcom/ Crc.uL«:ii . .8696/ mal 


ED 


ATST  Monochrome  Monitor $11140 

AMDEK  310A/  410A 13699/  15496 

AldDEK  1201  U77I 

COMPAQ  monochrome  monitor 18646 

IBM  monochrome  monitor 21604 

IBM  PS2  Mono  Monitor  IN  STOCK 

P6I  MAX  12f  amber  color  1U40 

PACKARD  BELL  Green  or  Amber 0695 

TAXAN  123  Green/  124  Aaibm.  ..11659/  UAin 


4164  (64K)  9 Chip  set 

12W  piggy  backs  9 chip  set 34J6 

412^12^)  9 chip  set 3296 

8087-2  (ior  COMPAQ  OeskPro) 15493 

6067-3  (for  PC/XT/COMPAO  Portable) 11650 

•02n-4  (tor  AT  «M  AT  Cempe' 1U30 

80287-8/ W2fT« 29795/  33*  7* 

COMPAQ  jge  1 gpfliatff  SAVE 


2X 


PANASONIC  10921 

33628 

PANASONIC  1592 

4a44 

PANASONIC  3131 

26492 

PANASONIC  3151 

40152 

TOSHIBA  P321SL 

TDSHfiA  P341E  

4999S 

TDSHIM  PMISl 

TOSHIBA  P3S1  S/PModel2.... 
TOSHIBA  P3S1  Color  Model  2 ... 

. . •'^41/ 

S7999 

119696 

PACKARD  BELL  color  card  w/p $ 9600 

WKARD  BELL  monographics  card  w/p . . 9600 
GENOA  Spectrum  (color  monographic  w/p)1667S 
HERLULEI  caler  card  w-’a  iaj  1| 

HERCULES  monographics  pHis  wVp 17694 

HERCULES  incotor  Board 32490 

STB  CHAUFFEUR  HT  w/p 19990 

TAXAN  M0N06RAPNIC  w'r  '■'i  IK 


.chlrw  L...  _ ..  . 

BASF  0/S.  OTO  1290 

BASF  Disis  for  AT  (1  2 Meq) 2614 

DATASHIELU  6 OwHel  Surge  Suesrm 

DATASHIELO  500  V/att  Batt  Backup 46610 

KENSINGTON  Masterpiece 9699 

KENSINGTON  Mntt'Qieee  rim  t 

KENSINGTTON  Masterpiece  Remote 11795 

KEYTRONICS  101 11395 

nRMA  P(^R  6 Oudet  Surge  Suppressor  ^40 

QUAORAM  Micro  Fazers 14640 

Pnnter  Cable  (IBM  to  Centronics)  6 ft  ....  1699 
XT  Piwer  iMppiy  150  Wen  6-  •- 


■ i.lJ.H.’it  I. 

CORONA  Laser  Prwier 

H-P  Laear  Jei  Model  2 in  STOCK 

H-P  laser  Jet  500  Plus 345190 

NEC  Laser NEW  M(»EL 


ATST  Color  Monitor S616II 

AMDEK  color  60QS/  722 34624/  444  49 

IBM  PS2  Color  Monitor IN  STOCK 

IBM  PS2  EnftMced  Color  Monitor SWE 

MAQNAVOX  14' RGB  540  X 200  20990 

PGS  KX-12  Hi-fteolution  RGB 41292 

TAXAN  635/660 36790/  46690 

TAXAN  720 S7MI 


LOGITECH  Logimouse  Bus  Version $10606 

LOOITECH  LegimowM  C7 

LOGITECH  Logimouse  C7  w/pitohsher  ..  .12495 

MICROSOFT  Mouse  (Bus  \%rsion) 11634 

MICROSOFT  Mouse  (Serul  Version)  131.26 

MOUSE  SYSTEMS  (Serial  Version) 10696 

MOUSE  SYSTEMS  (Bus  Version) 11677^ 


MOST  ORDERS  SHIPPED 
WITHIN  48  HDURS. 


Call  CDW"*  for  custom  quotes 
on  products  not  listed. 


H you  find  a better  price 
call  us  before  you  buy. 


WHY  WAIT?  CALL  COMPUTER  DISCOUNT  WAREHOUSE"' 

Canada  and  Outside  Illinois 


NOW! 


CnOlCsSOttriMasnMMbminMMilmtalUioewM  OsMlltMOWt 
orUm  aid  osm  (Ma  C?aa  00  DMw  idd  ts  00  xMMg  iM  U nkKi 
Pvasmiabruai  Mw<>«kusnm««tl«iUwone<>MnMi>n«WP*' 
asMl  ciwei  StiMrc  cssi  sud  oSia  imwe  cBrnsswaXt  a*  ■«  isMm 


1-(800)  233-4426 


In  Illinois  FAX  "*■ 

(312)  498-1426  (312)  291-1737  =: 


HIGH  VOLUME 
BIDS  INVITED 
P.O  BOX  3048 
Northbrook.  IL 
60065 


CDW  987(2)  PC 


COMPLETE  286/10MllZ"<^<^30MB^ 


80286  PROCESSOR 
8-10  MHz  WITH 
AWARD  BIOS.  e40K 
MEMORY  ON  1MB 
MOTHERBOARD! 


32  MB  HARD  DRIVE 
STANDARD  WITH 
SYSTEM! 


NEW!  “CLICK”  AND 
TACTILE  TOUCH 
A-T/101  STYLE 
KEYBOARD.  NEAREST 
YET  TO  ORIGINAL 
IBM  PC  KEYBOARD! 


MORE  PERFORMANCE... 
LOWEST  COST!  COMPARE 
WITH  ANY  MAJOR  BRAND 
DOLLAR-FOR-DOLLAR 
YOU  GET  TOP  PRICE/VALUE 
WITH  NORTHGATE  SYSTEMS! 


$1799®® 

mCL:  30MB  WINCH.,  2 Floppy  Drives,  New 
“CLICK”  101  Keyboard,  I/O  Card,  aock-Cal,  MS-DOS 
3.2  + Basic,  HI-RBS  TTL  Mon,  Compl.  Manual 


AJVD...Nortli£ate  Guarantees:  1 FULL  YEAR  OVERNIGHT  REPLACEMENT 
OF  ANT  FAILED  PART— EXPRESSED  TO  YOU  AT  OUR  EXPENSE!!! 

Delivered  to  you  fully  tested,  complete,  ready  to  plug- 
in and  run.  Lightening  fast  lOMHz  speed  complete 
with  30MB  of  fast  hard  drive  storage. 


Use  Onr  Toll  Free  Number 

800-548>1993 


Want  your  system  with  40.  65,  70MB  of  high  speed  Hours;  8:30-7  PM  CDT  • SaL  9-2 

hard  drive?  A 3.5"  floppy  built-in?  Color  Monitor? 

Streaming  Tape  Backup?  Extended  Memory? 

Ask  the  computer  Professionals  at  Northgate.  Our 
Sales  Consultants  know  computers  inside  and  out. 

No  high  pressure,  no  up-selling.  You  get  exactly  what 
you  want  and  need  at  Northgate. 

Call  all  the  otli«rs...compare  quality,  service, 
prices.  Item-for-item.  nobody  beats  Northgate  vtdue 
for  the  price! 


NORTHGATE 

COMPUTER 

w 

SYSTEMS 

A DIVISION  Of  ABL  INCORPORATED 

coHavmme  onuccT  computer  marketir o specialists 

2905-Nortliwest  Boulevard.  Suite  250 
Plymoutb,  Minnesota  55441 


Because  of  uncertatnttes  (n  (ntemattonal  currencies  and  reciprocal  policies,  prices 
aresu^ecf  to  change  uiithoutnofice. 


We 

Accept 


COD 
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NO  SURCHARGE  FOR  CREDIT  CARD  SALES 


THE 


PCM929 


EPSON 

CONNECTION 


Orders  processed  same  day!  Full  one  year  factory  warranty! 


EPSON  LQ1000 

$ 


OoKtonding  24-pin  precision 
180  cps  droft  speed 
Push  bofton  selection  of  pnnt  n^e 

Mention 


Built-in  7K  buffer,  serial  and  parallel  interfoce 
W-l-D-E  carriage 


5n  seieciiuii  l i 

this  od  for  a FREE  6 ft  IBM  cable  with  purchase!^ 


Model 

Price 

LX800 

*179 

FX86e 

*319 

FX286e  

*429 

EXBOO  

*389 

EX1000  

*499 

LQ800  

*449 

LQ1000 

*599 

LQ2500  

*875 

• TM 


Premium/286 

A New  Standard  of  Performance  and  Price. 


What  g(ves  the  AST  Prenriium/286  its 
nome?  For  storters,  it  operates  50% 
faster  than  an  8 MHz  rC  AT**  yet 
maintains  full  compatibility  with  standard 
PC  ond  AT-bosed  enhancement  cords. 
Which  means  that  when  you  buy  the 
fostest  computer  on  the  market,  you  also 
provide  for  on  expandable  and  up- 

locating 


I 


radeable  future,  easily  accommo 
le  next  generation  of  IBM  enhonce- 


10  MHz,  0 Woit-Stote  Memory  Access 
MS-DOS'  and  Basic'  Software  included 
1MB  Foctoiv-lnstolled  RAM,  Expond,  to  13MB 
AST  FAST  Ram  Enhonced  Memory  Cord 
Serial  ond  Parallel  Ports 
1.2MB  Floppy  Drive 
101-Key  Keyooard 
Seven  Exponsion  Slots  including  two 


:xpon! 
AST  FAST  slots 


/isr 

MSCfMCM  INC. 


MocM  8S-1MB  FAST  RAM,  1.2MB  Floppy  Drive  . . 
Model  120-20MB  Hard  Disk, 

1.2MB  Floppy,  1MB  FAST  RAM  AST  3G  EGA  Card 
Model  14O-40MB  Hard  Disk, 

1.2MB  Floppy,  1MB  FAST  RAM  AST  3G  EGA  Card 


M495 

‘1795 

*2295 


800-852-2888 

Send  check,  money  order  or  P.O.  to.  P.C.  Pitstop,  45T7  West  Loke  Strcel,  Minneopolis,  MN  554T6  ] 
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OUR  REPUTATION  WAS  BUILT  ON  5UN-286  PLUS 


80 286 (COPTER 

(Sun-286  Plus) 


IBM  PC/AT COMPAUBLE 


XT TURBO  4 O 

■ (SUN-STPIus)  I 
TWICE  AS  FAST  AS  PC/XT 

• 1 MEG  RAM  (640K/384K  EMS) 

• 2 FDD 

. MONO  G.  CARD 

• TTL  12'  MONITOR 

• 150W  P.S. 
i .AT  STYLE 

KEYBOARD 


Mhz 


I0K/384K  EMS) 


I YEAR  WARRANTY 
(PARTS  A LABOR) 


EGA  SYSTEM 


STANOARO  SYSTEM  WrTH... 

^ EGA  CARO  (EGA^GA-^MOA)  W/256K  RAM 
/ EGA  MONITOR  ( M'  RGB.  0.31  mm  DUAL  SCAN) 
✓ SERIAL.  PARALLEL  PORT 

W/20MB  (66  MS) - $1825. 

W/30MB(40  MS). .$2140. 


✓ 8/6  MHz  80286  CPU  (OPTION  10/6  MIt) 

✓ OPERATING  SPEED  SELECT  BY  KEYBOARD 

✓ ZEROWA/I-STATE  STANDARD 

✓ AT  COMPATIBLE  PHOENIX  BIOS 

✓ 20%  LESS  SPACE  THAN  PC/AT 

✓ KEYLOCK,  POWER  & TURBO  LEO  ON  FRONT 

✓ 72  HOURS  BURN-IN 

✓ 7 EXPANSION  SLOTS  (S-16  BIT.  2-8  BTT) 

✓ CLOCK  CALENDAR  W/BATTERY  BACK-UP 

✓ 8/6  MHz  CPU  W/5I2KRAM 

✓ 1.2  MB  FLOPPY  DISK  DRIVE 

✓ FLOPPY/HARO  DISK  COMBINATION  CONTROUER 

✓ 185  WATT  POWER  SUPPLY 

✓ AT  STYLE  KEYBOARD 

✓ FUUY  ASSEMBLED  & TESTED 


XT 


TURBO  3 Mhz 

(SUN-ST) 


MONO  SYSTEM 


STANOARO  SYSTEM  WITH... 

✓ MONOGRAPHC  CARO 

W/PARALLEL  PORT 

✓ TTL  12"  GREEN  MONITOR 


W/20MB  (65  MS)... 
W/30  MB  (80  MS)... 


$1355. 

$1670. 


• 640K.  2 FDD 

• MONO  G.  CARD 

• TTL  12'  MONITOR 

• 160W  P.S. 

• AT  STYLE 
KEYBOARD 

• 1 YEAR  WARRANTY 
CALL  FOR  CmiERCONHCURATJONS 

#SUNTRONICS 

1-800-421-5775 

(213)  644-1140 

12603CRENSHAW  BLVD..  HAWTHORNE.  CA  9Q2S0 

v8AV■lvC•■•^sS..T■w91  CO-) 

I'lMAwt'''  9ritr  ' 'ii’M-nr  KZinWrT^i 

BW  VC  Wu  C-f>S  1 'Tc-AO  OOrS 


QU/UJTY,  COMPATIBILITY,  A.  SERVICE  PROVEN  BY  ROCKWELL  INT'L  COUP. 
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Prim  Slashed! 

IBM-Compatible  Portable  Computer! 


Now  Just 
$699 

Datavue  25  with 
LCD  screen. 


With  hard  drive 
*1,995 


Or,  Just  *899  Dstsvue  25IWitti  Backlit  Blue  Fluorescent  Screen. 


Both  units  feature:  768K  memory,  RGB  and  composite 
color  outputs,  parallel  and  serial  ports,  internal  modem 
port,  and  5%"  drive.  Weighs  just  12  lbs!  Runs  PC 
programsi  Small  10"  x 6 footprint! 


"^tcoiiiwn"“^ 


Call  The 
Gianl's  Order 
HoHIne  Nowl 
1-800-352-8844 

In  Beorgla.  Call 
404-662-8001 


Not  Sure  About 
A Product  Or  Service 
You’ve  Seen  Here? 

Then  why  not  fill  out  the 
reader  service  card  right  now, 
send  it  to  us,  and  you’ll  receive 
more  information  directly  from 
the  vendor  or  manufacturer. 


MAGAZINE 


BIG  BOOK 
BYANY 
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CCS  Designer™ 3.0 

Bringing  CAD  within  everyone's  reach:  $79’^ 

A truly  COMPLETE  Computer  Aided  Design  program  that  includes  everything  you  need  to  create  professional  quality  designs  quickly  and  easily. 
Use  CCS  Designer  tor  archrtectual  designs,  business  graphics,  fk)w  charts,  orgainzational  charts,  interior  designs,  floor  plans,  mechanciai  designs, 
landscaping  and  schematics. 

And  we  don't  think  you  should  have  to  pay  extra  to  plot  to  a dot  matrix  printer  and  auto-dimension  with  your  CAD  system—  that's  why  ONE  LOW 
PRICE  includes  these  features  and  many  more: 


New  Version:  50%  more  drawing  space  • 12  new  features » 8067  math  coprocessor 
support  • more  printers,  pfotters,  graphic  cards  aruf  laser  printers  supported  • 
Improved  color  display  • line  thickness  control  • point  XY  commands  • repeat 
section  • gravity  move  and  more. 

* Enlarge,  rotate,  zoom-in,  paint,  fill  in  and  undo  drawings. 

* Relieve  your  symbols  at  any  size,  angle  or  location. 

* Adjustable  grid  and  snap  gravity  point. 

* Choose  from  multiple  character  sets. 

* Clearfy  written  manual  & on-line  help. 

* AutoCAD  compatibility  available. 

* Create  your  own  symbol  libraries. 

* Mouse  supported  but  not  required. 

* 16  color  high  resolution  output. 

* Auto  dimensioning  and  scaling. 

* Single  keystroke  commands. 

* Supports  160  printers,  52  input 

devices  and  77  plotters. 

* Supports  IBM  CGA.  EGA, 

AT&T,  Hercules,  Persyst, 

Photon.  Sigma,  Tandy. 

Techmar,  Toshiba.  Tseng, 

Video  7,  Wyse  and  3270 
display  cards. 


SYMBOL  LIBRARY 
A coUacbon  of  useful  symbols  to 
take  fuN  advantage  of  the  power 
of  CCS  Designer.  Includes 
plumbing-  electronic,  and 
etoctrical  symbols  arxl  designs. 

$29.95 


Convert  To  AutoCAD 
New  CCS.DXF  utility  allows 
you  to  convert  your  CCS 
Designer  drawings  to  and  from 
AutoCAD. 

$39.95 


This  Bhutth  design  was  crested  with  CCS  Designer 


For  PC/XT/AT  or  compatible  with 
512K&OOS2.0  or  later. 


"My  coworkers  and  I have  used  CCS  Designer  for  over  a year  to  produce  system  concept  design 
graphics  on  both  a PC  and  an  AT  compatible.  It  has  proven  easy  to  leam  and  use.  It's  excellent  for 
both  professional  and  fast  graphic  nee^.**  M.W.  Hulse,  System  Engineer  at  Lockheed 


Logimouse®  C7  Plus 

An  ultra-responsive,  high  resolution,  opto-  y ^ 
mechanical  mouse  for  the  PC;  ideal  for  CAD. 
paint  and  Desktop  Publishing  applications. 

• High  resolution:  200  dots  per  inch  for  precise  control 

• High  baud  rate:  Programmable  to  9600  baud 

• Opto-mechanical:  Requires  no  special  grids  or  pads 

• Low  power  consumption:  practicaily  runs  on  thin  airl 
No  external  power  supply  required  ^uTHOHttE^^^ 


• PC  Magazine  Editor's  Choice! 

• Microsoft  compatible 


DISTTBBUTOn 


J 

COMES  WITH  PLUS  PACK  SOFTWARE:  allows  any 
program  to  take  advantage  of  the  mouse! 

Now  available  for  PS/2;  specify  when  ordering. 
BUS  vw»iof>  com—  with  InWffw  cfd;  add  $10 


Buy  a Combination  and  Save! 


Get  Logimouse  C7  with  these  best  selling  software 
packages  for  extra  savings: 


CCS  Designer:  $159“ 
PC  Paintbrush:  $i  igss 
Publisher:*  $149“ 

Dr.  Halo  II:  $139“ 


BEST  BUY: 
Logimouse  with 
CCS  Designer  and 
PC  Paintbrush:  $179“ 


*OEM  version  of  PFS's  enhanced  Fust  Publisher  software. 


Floppy  Disk 
Cabinet 

Solid  3 drawer  cabinet  holds 
over  200  floppy  disks  or  59 
Compact  disks.  Keeps  your 
valuable  diskettes  secure  and 
dust-free. 

Sturdy  wood  construction 
with  fine  finish  and  lock  for 
security. 

SPECIAL 

rag.  $40 


CCS  Time™  SloHessPCCIock 

An  inrK>vative  new  approach  for  keeping  time  on  your  IBM  PC/XT/AT 
or  compatible.  CCS  Time  keeps  track  of  time,  day,  date  and  year  and  is  accurate  within 
15  seconds  per  month. 

CCS  Time's  10  year  power  supply  keeps  track  of  time  even  when  your  computer's 
power  is  turned  off.  Easily  installed  in  any  EPROM  socket;  doesn't  t^e  up  a slot!  rag. 
5 YEAR  LIMITED  WARRANTY.  30  DAY  MONEY  BACK  GUARANTEE 


COMPLETE  COMPUTER  SERVICES 
849  Mitten  Rd  #24  • Burlingame,  CA  £ 

(800)  346-4227  6 

(415)  692-7250  (in  CA)  ^ 

IN 

»401 

liT 

^ 30  DAY  MONEY  BACK  GUARANTEE 

^ CArM.  add  Ml«c  tax;  AM  5%  tor  (hipping  mdhwKSng.  minimum  charge  $5.  AK&  HI  adds*.  APO  and  inn 

ordarsaM$1S;CODoFdar8aM$2:CODordarsovar41CX)mustbepaid«llhcaBharmooayordar.  All 
returns  must  have  a return  authorization  number  and  be  in  new  condhion.  1S%  reetoctong  fee  on  all  returns. 
ANtrademarKs  acknowtodgad. 
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i^rlington  Computer  Product/  give/  you  the 
be/t  price/  on  IBfO  PC/. . . 


IBM  XT 

CALL  FOR 
CUSTOM 

CONFIGURATIONS 


IBM  AT  339  (8  MHZ) 


1.2  Floppy.  512K. 

30  MB  Hard  Disk 

w/Monochrome  Monitor  . . . $3595 
w/Color  Monitor $3795 


.and  COMPAQ  too! 


IBM  PERSONAL 
SYSTEM  II 

BRAND  NEW  AND 
IN  STOCK  — CALL  NOW! 

Model  30.  20  MB 

w/Monochrome  Monitor  . . . $1925 
Model  50. 

w/Monochrome  Monitor  . . . $2895 
Model  60. 

w/Monochrome  Monitor  . . . $4195 
w/Color  Monitor  add  $250 


COMPAQ  286 


DESKTOP  — 1 Drive 
640K.  40  MB.  Monitor 

PORTABLE  II  MODEL  IV  — 
1 Drive  640K,  20  MB  


$3075 

$2975 


PORTABLE  III  — 

1 Drive  640K,  20  MB  $3950 

w/40  MB  $4495 


COMPAQ  DESK  PRO 


1 Drive,  640K,  20  MB 

Green  or  Amber  Monitor $1695 


COMPAQ  PORTABLE 


2 Drives.  256K $1595 

1 Drive,  256K,  20  MB $1950 

1 Drive.  640K.  20  MB $2025 


COMPAQ  386 

Model  40 $4695 

Model  70 $5295 

Model  130 $6295 


PACKARD  BELL 

TURBO  XT 

5.5  and  8 MHZ  switchable.  640K. 
Ram.  floppy  drive  controller,  1 
floppy  drive.  Seagate  20  MB  hard 
disk,  parallel  and  serial  ports, 
clock  calendar,  combination 
monochrome/color  graphics 
adapter.  Monochrome  monitor. 

$1099 

Color  monitor  add  $200 


r 


DRIVES  & TAPES 


360K  Floppy  lor  PC  $99 
360K  Floppy  for  AT  $115 
10  MB  Tape  for  XT.  $249 
20  MB  Tape  for  XT.  $399 
20  MB  Tape  for  AT.  $429 
40  MB  Tape  for  AT 
or  Compaq  386 $499 


EVEREX 

60  MB  Internal  ....  $679 
60  MB  External  ...$679 


PLUS  hard  card 

WESTERN  DIG.  20  MB 


SEAGATE  HARD  DISKS 
20  MB  for  XT  (ST225).  $299 
30  MB  for  XT  (ST238) . $329 
30  MB  for  AT  {ST4038)  $519 
40  MB  for  AT  {ST4051)  $659 
40  MB  for  AT  {ST251) . $489 


80  MB  for  AT $869 

IOMEGA 
10  + 10  Bernoulli 

w/Controller $1489 

20  + 20  Bernoulli 
w/Controller $1950 


$649 

$495 


/ N 

VIDEO  BOARDS 

Hercules  Graphics  Plus  . . $179 

Hercules  Color  Card $145 

STB  EGA  Plus $259 

Paradise  Autoswitch  480  . $339 

Quadram  Prosync $339 

Quad  EGA $309 

NEC  GB1  $339 

Vega  Deluxe $349 

Everex  EGA  Autoswitch . . $139 

Everex  Edge $219 

Hercules  Compatible 

Graphics  Card $85 

Hercules  Compatible 

Color  Card $69 


V / 


MONITORS 

AMDEK 

310A $139 

410 $159 

600  $349 

722  $459 

PRINCETON 

MAX12 $159 

HX12  $415 

HX12E $469 

SR12 $565 

NEC  Multisync $549 

THOMPSON  Color  ...  $319 
SAMSUNG  Color $279 


V / 


Arlington 

&mputer 


'roduct/.  inc. 


3025-E  S.  MALMO 
ARLINGTON  HEIGHTS.  IL  60005 


FOR  ORDERS  S SYSTEMS  QUOTES: 


800-548-5105 


CUSTOMER  SERVICE  AND  IN  ILLINOIS  312-228-6333 

SHIPPING  312-228-6333 

TECHNICAL  ASSISTANCE  312-228-1470 

Prices  and  Availability  Subject  To  Change  Without  Notice 


Dfin9ing  you  tho  bo/t  in  IDfn  compoUblo 
pof  iphorol/  /inco  1984. 


OUR  EPSON  PRINTER  PRICES  ARE  SO  GOOD  WE  NEED  TO  SHOW  THEM  OFR 


LX  800 

FX  286E 

LQ  1000 

EX  800 

$179 

$415 

$519 

$359 

FX86E 

LQ  800 

LQ  2S00 

EX  1000 

$299 

$429 

$839 

$489 

C PRINTERS  ^ 


EPSON 


LX  800  .. . 

. $169 

LQ  1000.. 

. $519 

FX  86E  . . . 

. $299 

LQ  2500.. 

. $829 

FX  286E . . 

. $415 

EX  800  .. . 

. $359 

LQ  800... 

. $419 

EX  1000.. 

. $479 

OKIDATA 

192  Plus  . 

. $329 

193  Plus  . 

. $509 

292  w/Module 

. $549 

293  w/Module 

. $639 

Pacemark 

$1749 

TOSHIBA 

321  S/L  . . 

. $519 

351  Model  II  

. $899 

NEC 

P6 

. $439 

P7 

. $619 

3550  

. $759 

P9XL 

$1119 

P5XL 

. $979 

8850  

$1095 

PANASONIC 

1080  i .... 

. $199 

1091  i .... 

. $265 

IBM 

Proprlnter  II 

. $399 

ProprInter  XL24  . , 

. $795 

HEWLETT-PACKARD 

LaserJet  II 

$1795 

DICONIX 

150 

. $325 

( SOFTWARE  ^ 


Crosstalk $109 

D Base  III  Plus $389 

Framework $389 

IBM  DIsplaywrite  IV $329 

Lotus  123 $309 

Managing  Your  Money $115 

Microsoft  Word $259 

Multimate  Adv.  II $269 

Norton  Utilities $59 

R Base  System  V $399 

Smartcom  $49 

Symphony $429 

Ventura  Desktop  PubI $545 

Volkswriter  III $145 

Word  Perfect  4.2 $205 

Word  Perfect  Library $55 

Wordstar  2000+ $269 


^MULTIFUNCTION^ 

BOARDS 


Everex  Magicard  384K $149 

AST  6 Pack  W/384K $169 

AST  6 Pack  Premium  W/512K  . $339 

AST  Advantage $299 

AST  Rampage  PC  w/256K $259 

AST  Rampage  AT  w/512K  ....  $409 

Orchid  Tiny  Turbo $349 

Intel  Above  Board  PC $249 

Intel  Above  Board  PC  P/S $279 

Intel  Above  Board  AT $349 

Intel  Above  Board  AT  P/S $369 

Irma  Board  $695 

AST  5251-11  $529 

AST  5251-11  Plus $599 


r 


MODEMS 

HAYES 


1200  

1200  B Alone 

1200  B w/Software 


2400 

2400  B 

Everex  300/1200  w/Software  . . 
Everex  2400  internal 


.2400  External 


$289 

$269 

$289 

$449 

$449 

$109 

$199 

$27^ 


CHIPS 

64K  Ram  Chips 

256K  Chips 

8087-3  

8087-2  

80287 

80287-8MHZ 

80287-10MHZ 

80387 

V 


. . 9for  $11 
each  $2.95 

$109 

$149 

$159 

$249 

$299 

$499 

J 


AST  RAMPAGE  AT 

★ ISSUE  HIGHLIGHTS  ir 

NEC  MULTISYNC  MICROSOFT  MOUSE  SYSTEMS 

EPSON  PRINTER  STAND 

W/2  MEGABYTES 

MONITOR 

. BUS  MOUSE 

MOUSE 

W/PRINTER  PURCHASE 

$519 

$549 

$119 

$106 

$15 

EVEREX  300/1200 
MODEM  W/SOFTWARE 

SEAGATE  30MB 
HARD  DISK  KIT 

MICROSOFT 
SERIAL  MOUSE 

135  WATT 
POWER  SUPPLY 

D BASE  III 

$109 

$329 

$129 

$95 

$389 

i^rlington 

Omputer 


roduct/.mc. 


3025-E  S.  MALMO 
ARLINGTON  HEIGHTS.  IL  60005 


FOR  ORDERS  S SYSTEMS  QUOTES: 

800-548-5105 

CUSTOMER  SERVICE  AND  IN  ILLINOIS  312-228-6333 

SHIPPING  312-228-6333 

TECHNICAL  ASSISTANCE  312-228-1470 

Prices  and  Availability  Subject  To  Change  Without  Notice 


mm 


DISK  DRIVE 


I TOTAL  SYSTEM  CONTROL  FROM  A SINOLE  SLOT  1 

SA^  THOSE  VMUAO^  SLOTS  FOR  SPECIALITY  CARDS 

MCT-maMIO  $119.85 


• HERCULCS  COMPATIBLE  MOMO- 
OBAPHICS.  720  ■ 3S4  PIXELS 

• CAME  PORT 

> PARALLEL  PORT  A CLOCK/CALENDAR 

• SERIAL  PORT  INCLUOEO,  OP^ONAL 
End  SERIAL  AVAILABLE 

• SUPPORTS  BOTH  OS  OD  A DS  ’QO 
USIMG  DOS  3.2  OH  HIOHER 


QUALITY  ISM  COMPATISLE  MOTHERSOAROS 

I TURBO  4.77 /8  MHz  $109.95 

JDR  PART  #;  MCT-TURBO 


• 4.77  OR  8 MHx  OPERATION  WITH  808S-2 
A OPTIONAL  S087-2  CO-  PROCESSOR 

• OVNAMICAUV  ADJUSTS  SPEED  DURING 
DISKETTE  OPERATION  FOR  MAXIMUM 
THROUaHPUT  AND  REUABIUTY 

> CHOICE  OF  NORMAL  / TURBO  MODE  OR 
SOFTWARE  SEUCT  PROCESSOR  SPEED 

I STAMMID  MOTHinOUD  <97.95 

JDR  PART  9.  MCr-XTMB 

I80286  6 / 8MHZ  $379.95 

JDR  PART  #.•  MCT-ATMB 

• S SLOT  12  ElOHT  BIT.  6 SIXTEEN  BIT)  AT 
MOTHERBOARD 

• HARDWARE  SELECTION  OF  S OR  8 MHi 

• 1 WAIT  STATE 

• RESET  SWITCH.  FRONT  PANEL  LED 
INDICATOR  AND  KEVLOCK  SUPPORTED 

• SOCKETS  FOR  1 MB  OF  RAM  ANO  80287  ON 
BOARD 

. ON  BOARD  BATTERY  BACKED  CLOCK 
OPERATES  WITH  PC-008  OR  MS-DOS 


IBM  COMPATIBLE 

3V2"  fob  kit 

JDR  PART  9:  PDO-iS  KIT 

• 720K  FORMAT.  008  3.2  COMPATIBLE 

• ALLOWS  DATA  INTERCHANOE  WITH 
NEW  IBM  MACHINES 

• MOUNTINO  HARDWARE  FOR  5%”  SLOT 

• BOTH  AT  B XT  VERSIONS  AVAILABLE 


IBM  COMPATIBLE 
FLOPPY  DISK  DRIVE 

J0RPART9:PDD^ 

GOOD  OUAIITY  ORTVES 
BY  MAJOR  HAMUFACTUReRS  SUCH  AS 
OOME.  TAMOOMS  COC 

• S’A”  HALF  HEIGHT  * OS/DD 

• 3S0K  STORAGE  CAPACITY  * 48 


$149.95  M $69.95 


IBM  XT  STYLE 
CDMPUTERCASE 

AN  ATTRACTf^  STSEL  CASE  WITH 
A HINGED  LID.  FITS  THE  POPULAR  PC/XT 
COMPATIBLE  MOTHERBOARDS 


« SWITCH  CUT  OUT  ON  SIDE  FOR  PC  XT 
STYLE  POWER  SUPPLY 

• CUT-OUT  FOR  8 EXPANSION  SLOTS 

• INCLUDES  SPEAKER 

• AU  HARDWARE  INCLUDED 

$34.95 


ntnu  SLIDE  nn  CUE 

llTtniEUIDEnrECUE 


SI 


31.95 

.95 


NICKEL  EXPRESS 
PC/XT  SPEED  UP  KIT 

FROM  RIM  ELECTROHICS 

• INCREASE  THE  SPEED  OF  YOUR  PC/XT 
OR  CLONE  BY  67%  OR  MOREf 

• SIMPLE  NO-SLOT  INSTALLATION 

• SOFTWARE  OR  HARDWARE  SPEED 
SELECTION 

• 8 MHs  V20  PROCESSOR  & 

SOFTWARE  INCLUDED 

• SELECT  FOR  3 TURBO  FREQUENCIES 

• EXTERNAL  RESET  SWITCH 

> OPTIONAL  8088  8 MHi  PROCESSOR 
AVAILABLE 

• KIT  INCLUDES  CA8UN0.  TEST  CLIP 
AND  SWITCHES 

$69.95 

PLEASE  NOTE: 

C9fl»ln  99fly  PCs  m9y  not  run  sl  8 MHi- 
thtot  moctunot  may  ba  awitchad  to  ono  ol 
ma  alowar  apaaoa: 

7jrMHr’S8%  EOUHfEHk 


IBM  CDMPATIBLE  KEYBDARDS 

MCT-5960  $59.95 


• IBM  AT  STYLE  LAYOUT 

• SOFTWARE  AUTOSENSE  FOR  XT  OR  AT 
COMPATIBLES 

• EXTRA  LARGE  SHIFT  S RETURN  KEYS 
> LEO  INDICATORS  FOR  SCROLL.  CAPS  S 

NUMBER  LOCK 

• AUTO  REPEAT  FEATURE 


e am;  QBUU  LLLU  HB  N 


'MCT-5339  $79.95 

I • IBM  ENHANCED  STYLE  LAYOUT 

• SOFTWARE  AUTOSENSE  FOR  XT  OR  AT 
COMPATIBLES 

• 12  FUNCTION  KEYS 

• EXTRA  LARGE  SHIFT  8i  RETURN  KEYS 

• LEO  INDICATORS  FOR  SCROLL.  CAPS  S 
NUMBER  LOCK 

• AUTO  REPEAT  FEATURE 

• SEPARATE  CURSOR  PAD 

MCT-5150  $49.95  MCT-5151  $69.95 

XT  STYLE  LAYOUT  KBSISI"  EQIUVALENT 


USYDATK  MDDEMS 


$349! 


_’.HWBSC 

I test,  touchtone  or  pulse  dialing,  built-in  speaker,  PC  Talk  III  Communications 
I software.  Bell  Systems  103  S 212A  full  or  half  duplex  and  more. 

INTERNAL 

I EXSVDATR-12H  $79.95 

1200  BAUD  HALF  CARD 

I EJISYDilTA-12B  $99.95 

1200  BAUD  10‘'  CARD 

I EilSVDATll-24B  $179.95 

2400  BAUD  FULL  CARD 

EXTERNAL 

NO  SOFTWARE  INCLUDED 

I EASVBATA-12B  $119.95 

1200  BAUD 

I EASYBATA-24B  $219.95 

2400  BAUD 


MCT  DISPLAY  CARDS 
MCT-E6A  $149.95 

100%  IBM  COMPATIBLE.  PASSES  IBM  EGA  DIAGNOSTICS. 

• COMPATIBLE  WITH  IBM  EGA  COLOR  GRAPHICS 
AND  MONOCHROME  ADAPTORS 

> TRIPLE  SCANNING  FREQUENCY  FOR  DISPLAY 
ON  EGA.  STANDARD  RGB  OR  HIGH  RES- 
OLUTION MONOCHROME  MONITOR 

• FULL  256K  OF  VIDEO  RAM  AUOWS  640  > 350 
PIXELS  IN  16  OF  64  COLORS 

• UGHT  PEN  INTERFACE 

MCT-CG  $49.95 

COMPATIBLE  WITH  IBM  COLOR  GRAPHICS  STANDARD 

• SHORT  SLOT  CARO  USES  VLSI  CHIPS  TO 
INSURE  REUABILITV 

• SUPPORTS  ROB.  COMPOSITE  MONOCHROME 
& COLOR  AND  AN  RF  MODULATOR  OUTPUT 

• 320  > 200  COLOR  GRAPHICS  MODE 

• 640  « 200  MONOGRAPHICS  MODE 

• LIGHT  PEN  INTERFACE 


MCT-MGP 


COMPA  TIBLE  WITH  IBM  MONOCHROME  AND  HERCULES  GRAF  IDARDS 


SHORT  SLOT  CARD  USES  VLSI  CHIPS  TO 
INSURE  RELIABIUTY 

PARALLEL  PRINTER  PORT.  CONFIGURABLE  AS 
LPT1  OR  LPT2 

720  a 348  GRAPHICS  MODE 
LOTUS  COMPATIBLE 

' CAN  RUN  WITH  COLOR  GRAPHICS  CARO  IN 
THE  SAME  SYSTEM 


MCTDEVELDPMENTTDDLS 
MCT-P4L  PALPROBMMMEII 

ONE  ARRA  Y LOGIC  CHIP  CAN  F^PLACE  « TTL  ICa 


$299.95 


PROGRAMS  20  a 24  PIN  PALS  FROM  71. 
NSC  S MMI 

EASY  TO  USE  MENU-DRIVEN  SOFTWARE 
ALLOWS  PROGRAMMING.  VERIFICATION 
READING.  MAP  BUILDING  S BURNING 
THE  SECURITY  FUSE 
READ  AND  SAVE  BURN  PROFILES  IN 
JEOEC  FORMAT  ON  YOUR  DISK 

CUPISTAITUKIT  <4|m 


MCT-MP 


MICROPROCESSOI PROBMMMER 

PROGRAMS  8741/2/819  PROCESSOR  CHIPS 


$199.95 


EASY  TO  USE  MENU-DRIVEN  SOFTWARE 
SUPPORTS  READ.  WRITE.  BLANK  CHECK 
ANO  VERIFY  OPERATIONS 
PORT  ADDRESS  SELECTION  IS  USER 
CONFIGURABLE 

SAVE  ANO  RESTORE  PROGRAM  IMAGES 
ON  DISK 

> INCLUDES  SOFTWARE  FOR  STANDARD 
HEX  AND  INTEL  HEX  FORIMATS 

MCT-EPROM  EPROM  PROBRRMMERS  $129.95 

PROGRAMS  27xk  AND  TTtxx  SERIES  EPROMS  UP  TO  27512 
SUPPORTS  VARIOUS  IWANUFACTURERS 
FORRRATS  WITH  12.5,  21  AND  2S  VOLT 
PROGRAMMIMO 

MENU-DRIVEN  SOFTWARE  AUOWS 
EASY  MANIPULATION  OF  DATA  FILES 
SPLIT  OR  COMBINE  THE  CONTENTS  OF 
SEVERAL  EPROMS  OF  DIFFERENT  SIZES 
READ.  WRITE,  COPY.  ERASE  CHECK  ANO 
VERIFY  WITH  EASY  ONE  KEY  SELECTION 
INCLUDES  SOFTWARE  FOR  STANDARD 
HEX  AND  INTEL  HEX  FORMATS 

4 BUB  PROBMMMER  MBRM 
10  B4R0  PROORIMMER  <299m 


Itttlfltttl 

MCT  PRODUCTS  CARRY  A ONE  YEAR  WARRANTY  COPYRIGHT  1987  JDR  MICRODEVICES 


MODEM 


a *79»5 


FOR  IBM 
WITH  SOFTWARE 


MODEM  S M7995 


MULTIFUNCTION  CARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 

MCT-MF  $79.95 

Aa  THB  FEA  TURES  OFASTS  SIX  PACK  PLUS  A T HALF  THE  PRICEI 

• 0-349K  OVNAMIC  RAM  USING  4164* 

• INCLUOCS  SERIAL  RORT.  PARALLEL  PRINTER 
PORT.  GAME  CONTROLLER  PORT  AND 
CLOCK/CALENDAR 

• SOFTWARE  FOR  A RAMDISK.  PRINT  SPOOLER 
AND  CLOCK/CALENDAR 


MCT-ATMF 


ADDS  UP  TO  3 MB  OF  1 BIT  RAM  TO  THE  AT 

• USER  EXPANDABLE  TO  1.B  MB  OF  ON-BOARD 
MEMORY  (NO  MEMORY  INSTALLED) 

t FLEXIBLE  ADDRESS  CONFIGURATION 

• INCLUDES  SERIAL  PORT  AND  PARAUEL  PORT 

• OPTIONAL  PIGGYBACK  BOARD  PERMITS 
EXPANSION  TO  3 MB 

NTMF-SEIIU.  3na  SERIAL  PORT  *24** 

MCT-ATMF-MC  <29** 

PIGOYBACK  BOARD  (ZERO  K INSTALLED) 


$139.95 


MCT-MIO 


$79.95 


A PERFECT  COMPANION  FOR  OUR  MOTHERBOARD 

• 2 DRIVE  FLOPPY  DISK  CONTROLUR 

• INCLUDES  SERIAL  PORT,  PARALLEL  PORT. 

GAME  PORT  AND  CLOCK/CALENDAR 
WITH  BATTERY  BACK-UP 

• SOFTWARE  FOR  A RAMDISK.  PRINT  SPOOLER 
AND  CLOCK/CALENDAR 

MIO-SailAL  2nd  SERIAL  PORT  *15** 


MCMD 


USE  WITHMCT-FHFORA  MINIMUM  OF  SLOTS  USED 

• SERIAL  PORT  ADDRESSABLE  AS  COM1.  COM2. 

COM3  OR  CONM 

• PARAUEL  PRINTER  PORT  ADDRESSABLE  AS 
LPT1  OT  LPT2  (■378  OR  sZTSI 

• CLOCK/ CALENDAR  WITH  A BATTERY 
BACK-UP 

IMEIIIL  2nd  SERIAL  PORT  *1 5** 


$59.95 


MCT-KTIO 


$59.95 


USE  WITH  MCT-A  TFH  FOR  A MINIMUM  OF  SLOTS  USED 


• SERIAL  PORT  ADDRESSABLE  AS  COM1.  COMZ 
COM3  OR  COM4 

• PARALLEL  PRINTER  PORT  ADDRESSABLE  AS 
LPTA  OR  LPTB  (saTS  OR  sZTSI 

• GAME  PORT 

• USES  164S0  SERIAL  SUPPORT  CHIPS  FOR  HIGH 
SPEED  OPERATION  IN  AN  AT 

ATIO-SEMU  2nd  SERIAL  PORT  *24** 


MM  CARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 

MCT-MM  $59.95 


A CONTIGUOUS  MEMORY  SOLUTION  FOR  YOUR  SHORT  OR  REGULAR  SLOT 


• SHORT  SLOT.  LOW  POWER  PC  COMPATIBLE 
DESIGN 

• CAN  OFFER  UP  TO  S76K  OF  ADDITIONAL 

MEMORY 

• USER  SELECTABLE  CONFIGURATION 
AMOUNTS  OF  192.  3S4.  S12.  2S6  B 576K. 
USING  COMBINATIONS  OF  64  B 256K  RAM 


MCT-EMS 


2MB  OF  LOTUS/INTEUMICROSOFT  COMPA  TIBLE  MEMORY  FOR  THE  XT 

• CONFORMS  TO  LOTUS/INTEL  EMS 

• USER  EXPANDABLE  TO  2 MB 

• USES  64K  OR  256K  DYNAMIC  RAM 
(NO  MEMORY  INSTAUED) 

• USE  AS  EXPANDED  OR  CONVENTIONAL 
MEMORY.  RAMDISK  OR  SPOOLER 

• SOFTWARE  INCLUDES  EMS  DEVICE  DRIVERS. 

PRINT  SPOOLER  AND  RAMDISK 

MCT-ATEMS  $139.95 

CAN  BE  USED  FOR  CONVENTIONAL  EXPANDED  OR  EXTENDED  MEMORY 

• A FINE  EXAMPLE  OF  FLEXIBIUTV:  . 

OFFERS  EXTENDED  (AT  MEMORY)  OR  1 

EXPANDED  lUM/EMSI  MEMORY  ASWELL  AS 
THE  ABIUTV  TO  FlU  OUT  CONVENTIONAL 
(S40K)  MEMORY 

• 2 MEGABYTE  CAPACITY  IN  A SINGLE  SLOT  J 

• RAMDISK.  PRINT  SPOOLER  AND  UM/EMS  ' 

SOFTWARE  INCLUDED 

• SPEaAL  MEMORY  MAP  ANALYSIS  INCLUDED 

MCT-ITBIS-IIC  *34** 

PIGGYBACK  BOARD  (ZERO  K INSTALLED) 


IIIIINIKIHHM, 

iijlimi'iiiljiiiikr 


-W-, 


#JDR  Microdevices 


^Seagate 

HALF  HEIGHT  HARD  DISK  DRIVES 

40  MB  60  MB 


Model  Sr-25T  5’/r  hall  height 
FAST  40ms  access  time 


Model  ST-277  SVa"  half . 
FAST  40ms  access  time 


$469  *649 

HALF  HEIGHT  HARD  DISK  SYSTEMS 

20  MB  30  MB 
$299  *329 

j Sysfoms  include  half  height  hard  dish  drive,  hard  disk  drive  controller,  cablea  I 
I and  instructions.  All  drives  are  pre-tested  arid  warranted  for  one  year. 


DISK  CONTROLLER  CARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 

MCT-FDC  $29.95 

QUALITY  DESIGN  OFFERS  4 FLOPPY  CONTROL  IN  A SINGLE  SLOT 


• INTERFACES  UP  TO  4 FDD*  TO  AN  IBM 
PC  OR  COMPATIBLE 

• INCLUDES  CABLING  FOR  2 INTERNAL 
DRIVES 

• USES  STANDARD  DB37  CONNECTOR 
FOR  EXTERNAL  DRIVES 

• SUPPORTS  BOTH  DS/DD  AND  DS  OD 
WHEN  USED  W DOS  3.2  OR  JFORMAT 


MCTHDC  $79.95 

HARD  DISK  CONTROL  FOR  WHAT  OTHERS  CHARGE  FOR  FLOPPY  CONTROL 


• IBM  XT  COMPATIBLE  CONTROLLER 
SUPPORTS  16  DRIVE  SIZES  INCLUDING 
5.  10.  20.  SOB  40MB 

• OPTIONS  INCLUDE  THE  ABILITY  TO 
DIVIDE  1 LARGE  DRIVE  INTO  2 
SMAUER.  LOGICAL  DRIVES 

• INCLUDES  CABUNG  FOR  1 INTERNAL 
DRIVE 


MCT-RLL 


$119.95 


GfT  UP  TO  5(7%  MORE  STORAGE  SPACE  ON  YOUR  HARD  DISK 

• INCREASESTHECAPACITVOFPLATED  -jt- 
MEDIA  DRIVES  BY  S0% 

• RLL  2.7  ENCODING  FOR  MORE 
REUABLE  STORAGE 

• TRANSFER  RATE  IS  ALSO  SOS  FASTER; 

7S0K/*w:  v«  SOOK/MC 

• USE  WITH  ST-238  DRIVE  TO  ACHIEVE 
30>  MB  IN  A HALF  HEIGHT  SLOT 


MCT-FH 


$139.95 


STARVED  FOR  SLOTS?  SA  TISFY  IT  WITH  THIS  TIMEL  Y DESIGN 

• INTERFACES  UP  TO  2 FDD*  B 2 HDD* 

• CABUNG  FOR  2 FDD*  B 1 HDD 

• FLOPPY  INTERFACE  SUPPORTS  BOTH 
OS/DO  B DS/GD  WHEN  USED  WITH 
DOS  3.2  OR  JFORMAT 

• ALL  POPULAR  HOO  SIZES  ARE 
SUPPORTED.  INCLUDING  S.  10. 20. 30  B 


MCT-4TFH 


$149.95 


FLOPPY  AND  HARD  DISK  CONTROL  IN  A TRUE  A T DESIGN 

• AT  COMPATIBLE.  CONTROL  UP  TO  2 
360K  720KOR1.2MBFOO*ASWELL 
AS  2 HOO*  USING  THE  AT  STANDARD 
CONTROL  TABLES 

• SUPPORTS  AT  STYLE  FRONT  PANEL 
LEO  TO  INDICATE  HO  ACTIVITY 

• 16  BIT  BUSS  PROVIDES  RAPID  DATA 
TRANSFERS 

• FUUV  SUm}RTEO  BY  AT  BIOS 


110  Knowles  Drive.  Los  Gatos.  CA  95030 
Toll  Free  800*538-5000  • (408)  866-6200  • FAX  (408)  378-8927  • Telex  171-110 


THE  JDR  MICRODEVICES  LOGO  IS  A REGISTERED  TRADEMARK  OF  JOR  MICROOEVICES  JOR  INSTRUMENTS  AND  JDR  MICRODEVICES  ARE  TRADEMARKS  OF  JDR  MICRODEVICES 
IBM  IS  A TRADEMARK  OF  INTERNATIONAL  BUSINESS  MACHINES  CORPORATION 


COPYRIGHT  1967  JDR  MICRODEVICES 

CIRCLE  108  ON  READER  SERVICE  CARD 


CAD 

SOFTWARE  & PRINTERS 


PRINTERS  4 LASERS 

Call  Nissho 
Call  Okidau 
Panasonic 
IIS9 
S249 
S3I9 
l?79 
t37S 


A$T  Tu'boLas*' 

WO 
MSP  10 
MSP  1S 
MSP?0 
M5P» 

Ovtiturr  no  lasef  $1SS9  3131 


Prtfflwitas  tan  aisi 

Ttibultna  t579  TosixM 

Oicomi  150  sm  321  St 

F>ti1$u  Call  341 E 

N P tas»>  Jet  500*  Call  341  St 

JtK  Call  3S1 II 

NEC  Call  3SI C 

CHIPS  64K  256k  8067  80287 

MONITORS  4 TERMINALS 

124  A 


S153 

SI67 

S289 

8370 

8309 

$250 

8275 


$96 


Hiiacr« 

Mitsubishi 
Diampnd  Scan 
Olhcs 

NEC  Multisync 
Multisync  Plus 
Multisync  XL 
Sioma  Designs 
LaseiView  i5' 
LaserView  19' 

Sony  Muitiscan 
Taian 

lac 

Autocad 

AutftSkcich 

OoeingGitph 

CPA*  lor  lolul  123 

Ciippei 

dBase  HI  PHis 

Oiagrsdh  Windows 

Drain  I 

Orafii  1 Plus 

Drain  Options 

Dr  Haioailtdgtvi 

EasyCad 

Enable20 

Fast  Fo'ward 

FasiCad 

Fastfiach  Backup 
FuiiBack  Backup 
GEM  Pubiishei 
GcneiK  CaddSO 
Gfhirie  Opt 
Harvard  Presentation 
Graph  H 

Lighting  Speedup 
LogCaod  6 Mouse 


$674  635  Ultra  HiRes  RGB  $378 
tao  Ultra  HiRes  RGB  $439 
$70  720  14*  HiRes  8315 

$229  770  14'  MulliRes  SSS9 
S289  Tehnika  MuHi-Scan  $469 
Call  Thompson  UHrascan  $569 
Verticom  CD-5  $i996 


$1590  75 
$1690  85 

Call  99GT 
700 


Call 


$282 

$356 

8399 

8559 

8419 

8498 

$674 


Caicomp 
1041 
1043 

DigiWarS 
Enter 

Sweet  p 800 
1000 
1200 

Houston  msirumenls 


Others 

SOFTWARE 

Call  Lognech  Publisher 
$59  8 Mouse  $119 

$219  Lotus  123201  $296 

$279  MathCad  $189 

8365  MemoryMate  . . Call 
8365  MiCtoSonWordJII  8196 
8299  MSOOS32w/Basic  $66 
$129  NewViews  $479 

Call  Paiadoi  $369 

. Call  PathUmdet  $49 

$29  Peachl'ee  Accounting  $159 
$279  PtrspecliveU  $<59 
$355  PFS  Fitst  Choice  $81 
$56  PFS  Fust  PutHisher  Call 
$1296  PFS  ftoicssionai  Fite  $110 
$89  PFS  Professional  Plan  $99 
849  PFS  Prolessional  Wide  867 
8299  B Base  5000  Sys  V 8345 
8tt  Tas-Sooks  Accling 
Call  8 Obase  865 

VEMM  $68 

$194  Ventura  PublisfMig  $479 
854  VersaCad  8 Libraries  Call 
St19  WordPeHec14  2 $192 

WordPertect  8 1 ibrary  $235 

DIOITIZERS  4 PLOTTERS 

Hitachi 

Call  Tiger  ItItC  $399 

$6790  Ott^s  Call 

Call  HP  Plotters 
loline 
$639  JDL 
82690  Kuria 

$2990  Miisubishi  Dnjrti^crs 
Gralnei-01  8i12 


OMP  41-42  $2298  Giafnel-02  I3i16 

DMP51'S2  $3298  Numon<s 

OMP  52MP  $3698  Summagraphirs 

OMP56A  $4098  Summa  12tt2 

MP  Options  Call  Others 

COMPUTERS 

AST  Premium  286  Call  Toshiba 

Compaq  Call  TttOO* 

Coidata  Call  Tlt00/T3t00 

IBM  Call  Modem  H M 

NEC  MuHispeed  Call  T3100 

Sperry  IT  <AT|  Enhenced  Wyse  pcr286 
40  Meg  $2599  Zenith  I8i  Laptop 

BOARDS  4 NETWORKS 

Aristocats  Call  Others 

Call  NECGB  I 


Call 

Call 

Call 

$260 

Call 

Call 


ATI 

OraphKS  Solulions 
EGA  Wonder 
Control  Sys  Artist 
Genoa  SupeiEGA 
Hercules 
CokH 

Graph«s  Hus 

InColor 

Intel* 

Above  Board  AT 


8219 

$2755 

$1299 

$1629 


$299 

Call 


$169  Numbers 
$219  Paradise 
Call  AuloSwHch  EGA  480  $279 
$318  Photon  Call 

Sigma  Designs 

$139  EGA  AuioCard  480  $249 

$171  Color  400  $289 

8359  Veriicom  Call 

Vrdeo  7 

Vega  Detuie  w 'VGA  $275 


Above  Board  PSi  AT  $3(1  Others 
inBoard  3e6iAT$i436 

DRIVES  MODEMS  FAX 

F>)i(suS25  360k  Drive  $79  SmartModem  I200i 

Hayes  Call  8 SW 

MicroFas  Cad  SmartModem  2400e 

Novell  Call  8 SW  I 

Modem  Tn00/T3100f  ToshiOa  35' XT/AT 

2181  $219  720k  Drive  I 

PhoneFiei  $189  US  Robotics 

Seagate  Courier  2400  1 

$tS5  20  w/Car0  $309  Microhna  2400  1 

S1238»w/Ca>0  $359 

MOUSE  4 ACCESSORIES 

Logitech  Microsoft  Mouse 

Logimou$tC7  $&  w/Pamt  I 

logimeuseBus  $89  PC  Mouse/Oplimouse 

w'Haio  II 


Call 


M.H.I.  WAREHOUSE 

5Q?t  N 20lh  Street  •tQ?8’  • Phoemi  A2  85064 
TOLL  FREE  with  oide>  *602  995  1134 
HouisS-5  MT  M F 92  SAT 


V/M 


THE 

C O R P O R AT  E 
SOURCE 

BOFFIN 

LIMITED 


ZENITH 

2181-93 

2183-92 

SHARP 

PC7000A 

PC7100 

$1,795 

2,499 

1.495 

2.495 

ACCESSORIES  y 

TOSHIBA 

EXT.  5 1/4"  FD 

$399 

INT.31/2:FDKIT 

159 

INT.  MODEM 

349 

SHARP 

MEMORY  EXPANSION  $ 99 

COLOR  VIDEO  CARD 

249 

MODEM 

299 

CARRY CASE 

99 

ZENITH 

MODEM 

349 

CARRY CASE 

89 

EXTRA  BATTERY  PACK  99 

SOFTWARE 

7 

BROOKLYN  BRIDGE 

$ 129 

CARBONCOPY 

129 

WORDPERFECT  EXEC.  149 

dBASE  lll-i- 

399 

LOTUS  123  VER.  2.0 

329 

• Net  Terms  to  Qualified  Accounts 
• 24  Hr.  Shipping 

• Competitive  Price 

• Volume  Discounts 

1294  W.  Cty.  Rd.  42  • Burnsville,  MN  55337 

(800)  255-4012 


CIRCLE  125  ON  READER  SERVICE  CARD 


S' 

COMPUrtRS  FROM  AST,  ATARI. 

EPSON  & PANASONIC. 

PIUS  IBM  COMPATIBLES  CALL 

Evercom  1200 

99  ASTHorShot/2d6 

365 

Evercom2400 

209  Sixf>(»PIU5364K 

209 

HoyesMcxMms 

CALL  Suf\ik  Premium 

209 

Mi^  Pocket  Modem 

169  RAM  Quest  50/60 

699 

I^QCttai  Modem  1200 

105  Above  Boord  PC 

225 

Hercules  Grophtcs  + 

179  Above  Board  266 

355 

Hercules  In  Color 

319  lnBoard386 

1269 

EGA  Wonder 

259  Seogote20M6Kjt 

319 

Everex  EGA  Enhancer 

169  Seogate  30MB  Kit 

369 

Genoa  Super  EGA 

295  SeO0(»8ST25l 

459 

384K  RAM  Cord 

69  Hordcard40MB 

679 

Advontoge  Premium 

439  Fite  Sale  40Me  TAPE 

429 

PRINTERS- 

— OTHER  HARDWARE 

EPSON  n-86E 

CALL  Surmosketch  1201 

409 

FX-2I6E  FOR  LOWEST  Tiger  Tablei  N 

509 

UUEX/IB 

3mCE  Sweet  P600 

719 

Otinn  1200 

169  Amttek4IOW 

165 

Tnbule224 

619  Amdek  )260w/CQrd 

699 

Premiere  35 

445  Amdek  722 

465 

Ponosontc  1080i 

195  NEC  1401  MultFSync 

549 

10921/1524  319/595  SONY  MONirOBS 

CALL 

3131/3151  259/419  Samsung  ArrOer 

79 

4450  Loser 

1369  Taxon  770 

549 

— ACCOUNTING SPREADSHEETS  - 

BP1  Gen  Acer 

169  Boeing  Calc 

235 

ComipieieBu&  Acfng 

169  Lotus/Symphony 

CALL 

DAC  EZ  Accounting 

45  HAL 

103 

New  VIMS 

479  MosoicTwin2 

79 

Open  Systems 

CALL  PFS  Pro  Plon 

139 

Reoi  World 

CALL  PlonPertecl 

149 

DATABASE 

dBose  IN  Plus 

CAu  WORD  PROCESSING 

06)0. 

89  Advantage  II 

259 

JovelmPKis 

165  Monuscript 

349 

Rapid  File 

245  McrosottWordS 

CALL 

Porodox 

CALL  Office  WiTter 

279 

R Base  System  V 

CALL  Word  Peiiecr 

209 

Reflex 

87  PFS  First  Choice 

99 

PFS  Pro  File 

139  PFS  Pro  Wme 

112 

O&A 

215  Wordstar  2000  Plus 

215 

245 

GRAPHICS 

Etyllne 

239  UTILITIES- 

HOTNOd  Pro  Publisher 

3^  Quick  Bosk 

60 

PFS  Fast  Pubttsner 

Turbo  Poscol/BosicA! 

59 

venlura 

Eureka  TheSolver 

59 

Aulo  Sketch 

oesawew  20 

79 

Boeing  Graph 

200  Windows 

63 

Design  Cad  30 

175  Brooklyn  Bndoe 

79 

0ia9aph2000 

259  Crosstalk  MK IV 

129 

EGA  Point  V2005 

59  0SB(ICI«JP  + 

42 

Eos/kid 

05  iTMord 

61 

FoniQsy 

43  MoceUtiblMS 

59 

Freeionce  Plus 

339  Metro 

63 

GrQptvm-the-Box 

40 

Harvard  Pres  Graphics 

229  Norton  urilitiesAdvQnced 

79 

GenencOod 

59  Disk  Optimizer 

35 

ProOesign  II 

169  xiree 

31 

Show  Portner  FX 

229  Statgrophics 

459 

Dr  Holollw/Mouse 

'u®  Whots  Best 

CALL 

800-662-2686  orders  only 
(OT  Ca  Orders.  Tech  Support  41 5-668-9350 
Call  or  Write  for  Free  Catalog 


PAYMENT:  No  Fee  For  Visa  McsterCora  Coihfers  Cheda 
F>eraoixil  Checks  wim  2 week  hokt  QuallAed  PCa  CA 
orders  odd  sotes  tax. 

SHIPMN&  UPS  ofourK»-2%  ol  order.  SS  min.  UPS  Btue-3%  o( 
order.  $7  min  Prlntea  Montloa  Computers  — CoM  lor 
ctsorgei 

All  Products  New  wtth  full  warrontlet 

Price  S avoMapnitv  sut>|ecl  to  chonpe  without  notice 


THE  BAY 


COMPANY 


564  CASTRO  ST.,  SUITE  487  SAN  FRANCISCO,  CA  94114 
0 dneun  of  MCE&  me  Compute  B SolVioib  speooiists  since  1961 


30MB  HARD  DRIVE 

XTurbo  System  Includii^  TTL  Amber  Monitor, 
Complete  And  Ready  to  Run 


Lif  ht«  For  Power.  Turbo, 
Hard  Drive  Acceaa 
Indicator,  Keylock  Juat 
Like  The  AT 


Look! 

AT  Style  o 
Case  With  LCD 


Silent  Operating 
360K  Floppy  Drive 
(Second  Drive  Optional) 

84-Key  AT  Style 
Keyboard  With  LED 
And  Large 


LOWEST  PRICING  EVER...Por  a superb  quality 
fully  compatible  XTurbo  System.  Not  just  an  every- 
day ho-hum  clone,  but  a true  IBM  workallke  In  a 
handsome  AT  Style  Case  with  dazzling  speed  and 
every  feature  you  want  in  an  XTlirbo. 

Keyboard  switchable  4.77  to  8 MHz.  and  wait  'til  you 
feel  the  new  Northgate  "CLICK"  keyboard  with 
tactile  feel.  It’s  even  better  than  the  original  IBM. 
AND... with  your  choice  of  10. 20.  30MB  hard 
drives,  the  Northgate  XTbrbo  represents  a truly 
exceptional  value.  It  comes  to  you  fully  assembled, 
ready  to  use.  More  computing  quality  for  the  money 
than  offered  anywhere! 

NOW...ALL  BUYERS  ARE  COVERED  BY  OUR 
ONE- YEAR  WARRANTY  WITH  OVERNITE 
PARTS  REPLACEMENT  AT  OUR  EXPENSE... 

Plus.. .the  Northgate  30-day  Compatability  Warranty 
assures  your  system  works  perfectly  or  return  for  a 
full  refund. 

Compare  quality,  compare  features,  compare  price, 
then  PHONE  NORTHGATE. 


Look!  Yon  Get  All  These  Features  At  Industry  Low  Prices; 


1.  Dual  Speed— Keyboard  Switchable 

2.  640K  Mbrd..  256K  RAM  Installed 
3. 8087  Co-Processor  Socket 

4.  Eight  Expansion  Slots 

5.  ISOWatt  Power  Supply 

6.  Front  Panel  TUrbo/Power/HD  Lights 

7.  Can  E5oot-up  in  Ttirbo  Mode 

8.  Unique.  Heavy-Duty  AT  Style  Case 

9.  Built-in  Speaker 


1 0.  Runs  all  MS-DOS  programs 
including  1-2-3.  Flight  Simulator, 
etc.  and  GW  BASIC 

1 1 . Brand  New  (Not  Rebuilt)  Famous 
Brand  Hard  Drive  and  Controller  Card 

12.  System  Boots  From  Hard  Drive 
13. 360K  Direct  Drive  (Not  Belt  Driven) 

Famous  Brand  Floppy  Drive 

14.  Floppy  Controller 


15.  AT-Style  Keyboard.  84  Keys.  LED 
Indicators  and  Large  Return  Key 

16.  Monographics  (Hercules  Compatible) 
Card  With  Printer  Port 

17.  High  Resolution  TTL  Amber  Screen 
Monitor 

18.  System  Assembled  and  Diagnostic 
Tested  in  our  Labs. 

19.  One-Full- Year  Limited  Warranty 
20. 30-Day  Return  For  Refund  Policy 


OPTIONAL 


Above  System  With 
lO  MB  Herd  Drive 


»855®® 


COMPLETE 


OPTIONAL 


Above  System  With 
ao  MB  Bard  Drive 


$95900 


COMPLETE 


Um  Onr  Toll  Free  Nomber 

SOO-SAS-ISSS 


Hours;  8:30-7  PM  CDT  • Sat  9-2 


COD 


2905-Northwest  Boulevard  Suite  250 
Plymouth,  Minnesota  55441 


NO  aURCHARGB  FOR  CRSDtT  CARD  SALES 


CIRCLE  243  ON  READER  SERVICE  CARD 


This  is  your  showcase— your  direct  source  of  information 
on  PC  products  and  services.  PC  Magazine  Marketplace 
gives  you  quick  access  to  exactly  v\1iat  you're  looking  for, 
plus  information  re^rding  price,  discounts,  specifications 
and  delivery.  Use  this  guide  to  help  you  decide  which 


' Ooolyaiodl 
painted  tflis  sign 
to  Show  you  / 
some  ofthe  ] 
FEATURES  of  / 
ACCESSAFILE. /| 
Just  look  l_ 
luVia-tit  ^ 
. does.  J 


KVnh  is  AttESSAFIlE> 
tDAHSFER  FILES,  used  for 
)OHoferfn»tor«ae.  It 
W k^supto  100  disks. 
And  when  ydti  use  the 
M AaE«ftFllE  SYSTEM  j 
you  can  FIND  f 
^ ANY  ITf  M YOU  ' 
J want  IN  h 
k *0  I //^ 

/V  seconds/  yC 


Hi.  I'm  Su/jnne  He%ke  f 

I encourage  you  lo  buy  your  Acccvuilile  ' 
Computentde  unit  and  your  AcccmuiAIc  Transfer 
HIn  unit  and  Matt  uong  it  nght  ivsay  It  n an 
caciiing  product  that  doe«  wlw  the  ^vettiKing  / 
stairs  It  will  caw  you  all  cone  of  time  and  I 
rruciraiioA  You  don't  even  have  to  irorswirc  ’ 
your  eai&ling  cyMem  ACCESSAFILE  TTTS 


ACCESSAFILE  COMPUTERSIDE^ 

YOU  use  this  wphtbfside  your  JJ 
CompufCr  foriVi^  dtsks  you  use  ^ 
euerwday.  You  can  getyour 

disks  »«OMd  Out  , 

I ' ~ I easily, seevour 


f Boy/Owlyl 
' 7h^Su7$i,nt 
V^HnomaiUi;. 
y ACCESSAFILE 

JtsGOOD// 


complete  diik  ) 
Directory  flMd 

V keep  all  sorts 
\ or  Notes. 


SECONDS 

mm.  M TO  FIND  ANY  INFORMATION 
ON  ANY  DISK 


-A  filing  system  — more  thart  ]ust  storage 
* Provides  INSTANT  RETRIEVAL  of 
information 
dr  SAVES  TIME 
•k  IDENTIFIES  CRITICAL  DATA 
A COMPATIBLE  WITH  ANY  EXISTING 
SYSTEM  — ^ no  need  to  reorganize 
k Eliminates  "BYTE  ROT"  storage  problems 

Sooea.  CfM, 
tAe  ^Ont  u/eeJi  attd 
eocfi  c4mA  t^enM^tea. 


^.w  f~zz~i  11/ 

U6'»^Ay\c.,-  //  J \L 


^pneef 

INTRODUCTORY  OFFER 
When  you  purchase  1 set  of  the 
ACCESSAFILE  COMPUTER  DISK 
FILING  SYSTEM  (one  Computerside  and 
one  Transfer  R)es)  we  will  send  you  at  no 
cost  a box  of  ACCESSAFILE  HIGH 
PERFORMANCE  DISKS  of  j'our  choice. 
ACCESSAFILE  HIGH  PERFORMANCE 
DISKS  are  selected  from  the  highest 
clipping  levels  in  the  industry  and  carry  the 
Canadian  reputation  for  quality  and  stability. 
(These  elite  quality  disks  have  a retail  value 
up  to  $35. (X)  U.S./box  depending  on  type 
you  need). 


YES,  PLEASE  SEND  ME: 

Accessafile  Computerside  ^ $49.95  U.S.  each  $ 

Accessafile  Transfer  Files  & $49.95  U.S.  each  $ 

Shipping  and  hartdling  $1 0.00  U.S.  each  $ 

Disk  sue:  □ 3V4-  □ SH'  □ er  ® 

□ Enclosed  is  my  check/money  order  Charge  to  my  □ Mastercard 

n American  Express 


AnnRFss 

STATE/ 

ZIP/ 

niTY- 

PROV 

pn.«;TAi  rnnp 

PHONE:  RES.  ( 

1 

BUS.  ( } 

For  my  bonus  disks  please  send  me: 

□ 3V^'  □ S sided  □ S density  □ 48  TPI 

□ 5V*“  □ D sided  □ D density  □ 96  TPI 

□ 8"  □ H.D. 

Canadian  residents  send  $69.95  each  plus  $10.00  each  for  shipping  and  handling 
CANADA  CORPORATION 
16815- 117  Avenue 
Edmonton,  Alberta,  Canada  T5M  3V6 
Phone;  (403)  455-4113 
Dealer  inquires  welcome. 


lACCESSARLEI 


CIRCLE  185  ON  READER  SERVICE  CARD 


Qieat  Printets 
At  Great  Prices! 

Friction  and  Itactor  Feeds  Standard 
on  All  Dot  Matrix  Printers  Listed. 


ilQIF  SD-IO 

• I60c]»Dnft/40c|»NLQ 

• WUeilangeofFeanires 

$235,001 

SD-15 

• IS'venkmofSD-IO 

$315.00! 

ilor  sR-io 

• 200  cps  Draft/50  cps  NLQ 

$300.00! 

SR-15 

• 15' version  Of  SR'IO 

$369,001 

lb  order. 


Powenype 

• Dad^  Whed/ 1 8 cps  LQ 

$179.00! 
Si^  SB-10 

• 24-W1re  Primer 

• 60  cpsLQ/ 144  cps  Draft 

$249.00! 

LV-1210 

• 120  cps  Draft/ 30  cps  NLQ 

$175.00! 


^|rfione~Call  number  below.  VISA  or  MasterCard.  NO  SURCHARGE! 
By  mafl'-Send  check  (clearance  required)  or  money  order  to: 

1575  Rl.  37W,  # 13,  Toms  River,  NJ  08753 


Primarily  Printers 

800-521-5082 

In  New  Jersqr  (201)  286-7777 

Orders  shipped  within  24  hours.  (UPS  cost  added.)  Add  6%  sales  tax 
for  NJ.  All  products  covered  by  manufacturer’s  one  year  warranty 


More  And  More 
PC  Marketers  Are 
Turning  To 
The  Big  Book. . . 


Because  PC  Magazine  delivers  425,000  brand 
specifiers  who  know  exactly  what  they  want  to 
buy.  They  just  need  to  decide  who  to  buy  it  from. 

So  why  would  you  think  of  not  being  seen  in 
even  one  issue?  Especially  at  15  % off  the  general 
advertising  rate.  Be  a regular  in  the  Big  Book. 


0 


MAGAZINE 


BIG  BOOK 
BY  ANY 


SIXTEEN  MEGABYTES 

IN  ONE  SLOT 


That’s  right! 

Th«  PC  Tsch  Sixteen  Megger  board  gives  you  16  Megabytes  of 
fast  Dynamic  RAM  in  a single  slot. 

The  Sixteen  Megger  works  In  the  IBM  PC/XT/AT  end  compatibles 
at  all  spaeds  from  4.77  to  10  Mhx. 

On  an  XT,  the  Sixteen  Megger  can  be 
used  as  8 bit  wide,  bank  switched, 
expanded  memory. 

On  an  AT,  the  Sixteen  Megger  Is  16 
bits  wide  and  can  be  used  as  ex- 
panded or  extended  memory  or  a 
combination  of  the  two. 

The  Sixteen  Megger  comae  complete 
wHh  eottwere  for  the  Lotus/In- 
tel/MIcroaoft  Expended  Memory 
Specification,  ee  well  ee  e feet 
memory  disk  program  end  an  exten- 
sive diagnostic  program. 

Priced  from  $475  for  2 Megabytes  to 
$4,250  for  a full  16  Megabytes.  Four 
and  Eight  Megabyte  versions  are  alto 
available. 

Anoih0f  smart  Idas  from  PC  Tech. 
Still  available:  The  Four  Megger,  four 
megabytes  of  expanded  memory  on  a 
,,^rt  card,  $750. 

904  N.  6th  St. 
Lake  City,  MN  55041 
(612)  345-4555 

Oasignan  ot  tha  X16  and  Othar  FIna  Computar  Products 


CIRCLE  240  ON  READER  SERVICE  CARD 


Add-Ons  For 
The  Blind 


What  you  add  on  to  your  computer,  if  you're 
a blind  operator,  is  almost  more  important 
than  the  computer  itself. 

Scanners,  modems,  braille  printers,  speech 
synthesizers,  braille  output  devices  and  a 
host  of  other  peripherals  are  described  in 
"Add-Ons:  The  Ultimate  Guide  to  Peripher- 
als for  the  Blind  Computer  User." 

The  product  reviews  contained  in  this  book 
are  written  by  those  who  know  them  best 
— blind  computer  users. 

$16.95  for  braille  or  cassette  / $19.95  for  print 

Send  orders  fo; 

National  Braille  Press  Inc. 

88  St.  Stephen  Street,  Boston,  MA  02115 
(617)  266-6160 

NBP  IS  a nonprofit  braille  printing  and  publishing  house- 


If  You’re 
An 

Advertiser... 


Here’s  where  your  ad 
belongs.  This  is  exactly 
where  serious  PC  buyers  do 
their  looking,  comparing 
and  buying.  So  you  need  to 
be  here  when  they  shop. 

After  all,  PC  Magazine  deliv- 
ers the  largest  audience  of 
brand  specifiers — the  busi- 
ness people  who  are  called 
upon  to  determine  brands 
and  models  of  PC  products 
to  be  purchased  by  their 
companies. 

You  get  a circulation  of 
425,000,  the  lowest  cost  per 
buyer  in  the  industry,  and 
15%  off  the  general  adver- 
tising rate.  Don’t  let  a clos- 
ing date  slip  past  you.  Be  in 
the  Big  Book,  it’s  where  you 
belong. 


BIG  BOOK 
BYANY 
MEASURE. 


in  Desktop 
Conversion  Systems! 
SCAN  - DISK  - TAPE 


Since  1982.  Flagstaff  Engineering  has  supplied  thousands  of  conversion  systems 
to  customers  In  more  than  50  countries  worldwide.  We  manufacture  and  develop 
a vast  array  of  specialized  conversion  products  for  the  PC/XT/AT  and  the  new  PS/2. 
With  our  "SCANNING  CONNECTION"  systems  you  can  scan  images  and  text  for  use 
with  your  desktop  publishing  system  and  convert  images  to  text  using  our  OCR 
software.  Our  "DISKETTE  CONNECTION"  systems  can  read  and  write  most  3Vz". 
S'A"  and  8"  diskettes.  We  have  developed  over  100  programs  to  transfer  word 
processing,  typesetting  and  data  files  from  thousands  of  computer  systems.  Our 
"TAPE  CONNECTION"  systems  can  read  and  write  1/2"  9-Track  800/1600/62SO 
BPI  magnetic  tapes  from  mainframe  computer  systems.  Our  new  FIFO  tape 
controller  card  can  transfer  tape  data  at  rates  up  to  400  Kb/sec.  For  information 
on  our  products  or  prices  please  call  us  today  at  (602)  779-3341. 

g FLAGSTAFF  1 120  Kaibab  Lane 
€NGIN6eRING  Flagstaff.  AZ  86001 


CIRCLE  ISO  ON  READER  SERVICE  CARD 


For  Buyers  Only. . . 


We  realize  that  many  of  you  prefer  to  buy  from  direct 
marketers  because  it’s  faster,  more  convenient  and  more 
economical.  So  PC  Magazine’s  Direct  Marketing  Connection 
isforbuyerslikeyou. 


This  section  will  help  you  get  the  products  you  need.  This 
is  the  first  place  you  should  look  when  you’re  making  your 
purchasing  decisions.  And  given  the  amount  of  buying  you 
will  be  doing  in  the  next  12  months* , (i.e. , 65%  of  subscribers 
plan  to  buy  monitors,  75%  printers,  61%  add-in  boards  and 
61%  mass  storage  products)  this  special  section  will  help  you 
quickly  find  the  products  and  services  you’re  looking  for. 

* 1986  Plan  To  Buy  Study 


N BIG  BOOK 
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THK  SHOWCASE  FOR  PRODL  CTS  AND  SERVICES  IN  THE  MS  DOS  MAREET  . . . 


HARDWARE 


ADD-ON-BOARDS 443 

CABLES 

COMMUNICATIONS 443 


COMPUTER 
SYSTEMS . . . 


DISK  DRIVES 445 

DISKETTES 445 

EXPANSION 

UNITS 445,  446 

MONITORS 

PERIPHERALS  ....  446,  447 

PLOTTERS 

POWER 

PROTECTION 


POWER  SUPPLIES 447 

PRINTERS 

SECURITY 447 

SPEED  DEVICES 447 

SOFTWARE 

ACCOUNTING  ....  447,  448 
ARTIFICIAL 

INTELLIGENCE 448 

BACKUP  SYSTEMS  . . . . 448 
BUSINESS 448,449 


SOFTWARE  amtinued 

BUSINESS  PROJECT 
MANAGEMENT 449 

BUSINESS  TIME 
MANAGEMENT 449 

COMMUNICATIONS  . 449 

CONSTRUCTION 450 

DATA  BASE 450 

DATA  ENTRY 450 

DATA  MANAGEMENT  .... 

DESKTOP 

PUBLISHING 450 

DEVELOPMENT 
TOOLS 450,451 

EDUCATION 451,452 

ENGINEERING 452 

ENTERTAINMENT/ 

GAMES 452,  453 

FINANCIAL 453,  454 

GENERAL  

GRAPHICS 454,455 

HEALTH 455 

INVENTORY 455 

LANGUAGES 

LEGAL 455 

MAILING 

PROGRAMS 455 

MANUFACTURING 


SOFTWARE  continued  MISCELLANEOUS 


MEDICAL 455,456 


MULTI-USER 
SYSTEMS . . . . 


MUSIC 456 

ONE-OF-A-KIND 456 

OPERATION  SYSTEMS  .... 

PREVENTATIVE 
MAINTENANCE 456 

PUBLIC  DOMAIN . . 456,  457 

REAL  ESTATE 457 

RELIGION 457,  458 

SALES 

MARKETING 458 

SCIENTIFIC 

SECURITY 458 

SERVICES 

SHAREWARE  458 

STATISTICS 458,459 

TAXES 

TERMINAL 

EMULATION 459 

TRAINING 459 

TRAVEL 459 

UTILITIES  ....  460,  461,  462 
WORD 

PROCESSING 462,463 


ACCESSORIES 463 

BAR  CODING 463 

BUSINESS 

OPPORTUNITIES 463 

CATALOGUES  464 

COMPUTER 

INSURANCE 464 

COMPUTER  LEASING 

COMPUTER  SERVICES  . 464 

COMPUTER  TRAINING... 

CONSULTANTS 

CONVERSION  SERVICE  . . . 

DATA  CONVERSION. ...  464 

DIGITIZERS 

DISK  CONVERSION 464 

DISKETTE  COPY 
SERVICE 464,  465 

EMPLOYMENT 
OPPORTUNITIES 


FURNITURE 

MAILING  LISTS 465 

NETWORKING 465 

PUBLICATIONS 465 

SUPPLIES 465,466 

USED  EQUIPMENT 


Advertising  Rales  and  Information;  PC  Magazine  ClassiTied  Marketplace 

PC  Maf^azine  Classified  Mtirketpliice  is  a special  economical  section  for  product  and  service  listings. 
Listings  are  grouped  by  category  and  sold  by  column  inches.  Second  color  option  available. 

Standard  Directory  Listings  arc  also  available  for  a minimum  of  4 issues  at  $360  per  issue  ($1440  total). 
For  additional  information  call  212-503-51 15. 


PC  Magazine  Classified  Advertising  Staff 
One  Park  Avenue,  New  York,  NY  10016 
(212)503-5115 


Advertising  Director 
Kathryn  J.  Cumberlander 
Sales  Manager 
Daniel  L.  Rosensweig 
Sr.  Advertising  Coordinator 
Monica  Dixon 
Advertising  Coordinators 
Ana  Marie  Gonzales 
Linda  Annis-Lopez 


Production  Manager 
Anne  Brockinton 
Production  Coordinator 
Wendy  Long 


Account  Managers 

Territory  #l-^;ienda  CampbctI  (212)  503-5118 
CT.  SC.  VA.  NC.  NY.  GA.  PA.  VT.  MA.  NH.  WV.  NM 
Territory  #2— Paul  Klein  (212)  503-5156 

LA.  MO.  OK.  HI.  AR.  KY.  NB.  WI.  MS.  IL.  AL.  Ml.  ME.  lA.  MN.  TX 
ALL  OVERSEAS 

Territory  #3 — Dennis  Leavey  (212)  503-5176 

CO.  MT.  UT.  CA.  OR.  ID.  TN.  (CA  ZIPS  94000  & UP) 

Territory  #4— Elliot  Bryan  (212)  503-5175 

AZ.  CA.  NV.  FL.  AK.  IN.  WY.  OH.  (CA  ZIPS  9.^999  & DOWN) 

Territory  #5 — Ariane  Casey  (212)  503-5117 

NJ.  DC.  MD.  KS.  ND.  WA.  SD.  DE.  Rl.  ALL  CANADA 
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FOR  MORE  li\EORMATIO.\  OR  TO  FLACE  YOL  R AD  CALL  212  503-5115 


HARDWARE/ADD-ON  BOARDS 


ADD-ON  BOARDS 


FAST  88. 

Makes  your  PC  i i y ^ 
run  like  an  AT!  | ^ ^ 

■ Needs  no  slot  ■ Select  speed  by 
switch  or  software  ■ 1004b  compat- 
ible with  all  software  ■ Works  with 
8067  ■ 7.38  Mhz  BNorton  « 2.8 
/v45r 4^  without  CPU  $99.00 

4^  with  8086-2  $105.00 

A4^4^with  V20-6  $119.00 

ChiPCLOC 

10-year  clock/calendar 

IN  A CHIP! 

■ Easy  plug-in  ■ 10-year  battery 

■ Never  set  date/time  again 

■ No  slot  needed  ■ 100%  compatible 
CHIPCLOK  w/software  NOW  $49.00 

dsr  HOT  SHOT 

Give  your  PC  a 10  Mhz  80286! 

■ Norton  SI  « 103 

■ EEMS  compatible 

■ Intel  80286  CPU  at  10  Mhz 

■ Fits  into  short  slot 

■ 16K  bytes  Cache  memory 

■ Software  "hot  key"  to  use  8088 

■ List  Price  $645 

Call  for  our  Low  Price! 

1-800-722-2353 
30-day  money-back  guarantee 

1-312-529>2552  in  IL 
FAX:  1-312-894-6048 

COMPUQUEST  Engineering  Inc.  eoiM  cMcuMioNHMoeRSEBvicECARo 

IBM  RESET  BUTTON! 


A reset  button  for  your 
IBM  PC.  XT.  AT  or  PS/2. 
When  CTRI-AIT-Dll 
doesn't  work,  iust  push 
RESfT.  A must  lor  hord- 
disks.  InsloUs  m minutes, 
no  soldering. 

$24.95 


Add  $2.00  lor  shipping. 
$2.50  for  COOs.  No 
cHorge  cords. 


Irata  - Reset. 
2562  E.  Glada 
Maso,  Ax.  85204 
(602)  926-7969 


1 


ADD4SL0TST0IBM-PC 

Tlie  Addcard  allows  updating  your  IBM-PC  sys- 
tem by  adding  4 more  card  slots  It  easily  in- 
stalls in  the  5slot  mothertxurd  providing  8 slots 
total.  Accepts  many  boards  including  turbo, 
modem,  floppy  or  hard  disk  controllers  ram. 
serial-parallel  ports,  security  & others  Only 
$79  00  + S3  P&H.  Visa  & M/C 
MERAK  INDUSTRIES 
8704  Edna 
Warren.  Ml  48093 

1-80023l-43l0Ext768  (Ml)  313-562-9768 


640K  MotherBoard  Upgrades 

640K  RAM  without  using  an  expansion  slot.  Our 
upgrades  allow  easy  insertion  of  256K  chips  on 
the  system-board.  100%  compatible.  30  day 
$-back  gtd.  2 yr  wmly.  Compaq  Portable.  Zenith 
150. 151. 161  $29  ($94  with  memory)  IBM-XT. 
3270,  Portable  $39  ($104  w memory).  IBK^ 
$49  ($114  w.memory).  $4  s/h.  Site  Discount. 
Dealers  welcome 
ARISTO  Computers  Inc 
16811  £1  Camino  Real,  Suite  213-M 
Houston.  TX  77058 
713/480-6288  or  800/3ARISTO 


MAGAZINE 


FACT  FILE 


Get  The  Word  Out! 

Your  Product 
Has  Been  Chosen 
EDITOR’S  CHOICE. 

Let  us  take  your  article  to  Its  highest 
level  of  marketing  potential  with  a reprint! 

To  find  out  how  you  can  have  your  article  or  review 
elegantly  r^rinted  • • on  80  lb.  paper  slock,  in  4-color, 
2-color  or  1-color,  call  or  write  today: 

Jennifer  Locke— Reprints  Manager; 
Ziff-Davis  Publishing  Company. 

One  Park  Avenue.  New  York.  NY  10016.  212-503-5447. 

* 'Minimum  quantity  .*>00  reprinb. 


COMMUNICATIONS 


BEST  BARGAINS  OF  1987! 


Computers: 

Modems: 

AT&T— 

Hayes— 

6300  640K  1 Drive  Mono 

$1239 

1 200B  Internal  w Smartcom  1 1 

$313 

6300  640K  2 Drive  Mono 

$1419 

1200B  External 

$384 

6300  640K  20  MB  Mono 

$1619 

2400B  Internal  w Smartcom  1 1 

$516 

Panasonic — 

SmannxKlem  2400  External 

S563 

SR  Partner  256K  2 Drives 

$1195 

Ventel— 

FX-600  2 DR  Mono 

$ 899 

1 200  Halfcard  w Crosstalk 

S2S9 

FX-600  2 DR  Color 

S1199 

PC  2400  Plus  External 

$389 

Everex  300  1200  BAUD 

$ 99 

1 DCA-IRMA 

$729 

STARFLIGHT  TELEMARKETING 


P.o.  Box  685  Nilro.  West  Virginia  25143 

1-800-423-7347 

Call  for  additional  info  on  other  products'Dealer  Irrquiries  Welcomed 
MCVISA  Accepted 
CMCia  Bt  ON  WAoet  senvicc  CAM) 


2400  $179 

U.S.  Robotics  Modem 


(FROM  HONG  KONG): 

300/1200  INTERNAL  MODEM  $75 


300/1200  $95 
300/1200/2400  $180 


'HAYES  COMPATIBLE 
•AUTO  DIAL.  AUTO  ANSWER 

FOSTER  TECH.  (AOO  5%  SHIPPING) 


* #4.  222H  SL.  Blaine.  We  98230,  USA 
Ph:  (206)  332-SOei 
*•1562  Dupont.  Toronto. 

Ont,  Canada  M6N  2Y6 
Ph;  (416)  767-8638  or  767-7096 
(Add  16%  for  Canadian  CuatomarB) 
aaCLC  SM  ON  reader  service  CARO 


(FHoiiotiGS 


KlUfl 


BAUD  MODEMS 


HAYES  COMPATIBLE 

NOW  sHCn 

ONLY  loy 

US  MADE  • 2 YR  WARRANTY 


I 


Ilia 


656-3741 


OR  CAU  OUR  nS; 

(805)  656-0379  (8/1/N) 


CS«CLC  9M  ON  READER  SERVICE  CARO 
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CLASSIFIED 


COMPUTER  SYSTEMS 


FREE  MONITOR! 


FREE  CGA 
' FREE  ] EMULATION  SOFTWARE 
MONITOrI  one  year  WARRANTY! 


Complete  System 
6*6  MHZ  Zero  Wait  State 
Excell  AT  80286 
PHOENIX  BIOS! 


Complete! 

Excell  10  MHZ 
Turbo  System 

$597 


$1125 

512K  RAM  12  Meg  Fujitsu 
Combined  hard  disk  & floppy  controller 
Monographics.  Pnnier  Port.  200w  pwr 
FREE  TTL  Monitor  & Enhanced  Keyboard 


1 drive  Fujitsu.  256K  RAM 
monographics.  printer  port.  150W  pwr 
FREE  Hi  Res  TTL  Monitor  & AT/XT  Kbd 


Enhanced  Keyboards  S59.! 

SEAGATE  HARD  DRIVES 
20MB  W/controller  S329  00 
30  MB  W/controller  S379  00 


ADO  ON  SPECIALS 

Hercules  compatible  132  col  monographics  card  S79 
Hercules  compatible  mortographics  card  w/software  $S5 
Free  CGA  Emulation  Software' 

Color  Graphics  w/Parailel  Pon  640  x 200  $55 

EGA  CARD  W/256K  Video  Ram  $159 

Memo  2000  AT  2 Meg  Expansion  Board  $129 

Memo  4000  AT  4 Meg  Expartston  Board  $149 

CALL  FOR  BEST  PRICES  ON  ALL  OTHER  PRODUCTS.'.' 

IBM  AT;xT  and  Hxrculrx  «'•  traflemwkx  al  iMptctrv*  COmoeniM 


CMCLE  S85  ON  READER  88IVICE  CARO 


1-800-992-3552 

1-713-785-5220 


EXCELL 


COMPUTED  PPOOUCTS 


$599.00 

tNCLUtCS:  tXMl  «pMe  4. 77/8. On*  1/2  KT 
tlappjf  .fonocttroae  ■onltor.aono/graph 
ptr  ir,  25eK  rm.  std  KB.  Fii^nr  om.. 
isowns  PS.  XT  stri*  ana*  c***.  *•••- 
i*l*d  and  uratad.  *9^ 

OPnOW:  WR 

XM  HD.  iMUllad  add  1)99.00 

TOW  to.  inatallad  add  1)49.00 

btr*  XOH  floppy  Inatallad  1 89.00 

}a4K  additional  Xaai.  Insuilad  87.00 
HuUI  IA»  card,  par  aer.  gp. 

cal.  trwtallad  1 69.00 

Color  Option  12S4.00 

1200  Baud  Int.  Hoda*  Hayaa 

co^tible.  inatallad  1 99.00 

XT  lyla  XB  (MKeyal  1 49.00 

CMtanccd  Style  KB  (lOlKrysl  1 69.00 

16  006  3.1  or  3.2  v/MAuala  1 79.00 

Printer  ( Mny  availabla)  call 

Printer  Cable  1 15-00 

iS/CO  JUK  Diaxeite,  bat  of  10 

(BXST) 1 15.00 


COMPLETE  SYSTEM 

Fully  IB4  Canp.  GUARAOTIED 

One  year  WAtdWfTY 


122  S.  Hdin  Clutc.  TVKt*  77511 
409-265-8764  : 8.00«>>  to  S.OOpai 
409  265-3605  24hf  day  7-days  a 


COMPUTER  SERVICES.  INC. 
CIRCLE  556  ON  REAPER  SERVICE  CARO 


BEST  SYSTEM  BUY 


STI  88 $545 

4.77/IOMHz/O  wail/51?K  RAM 

360K  FDD/FDD  Controller/KB 

ctock/colendor/l  serial,  1 porollel  & 
1 gome  port/lSOW  power  supply 

STI  286 $1,025 

6/10  MH2/512K  RAM/220W 
Enhanced  K8/1  2 MBFDO 
WD  Dual  FD/HD  Controller 
clock/colendor/Phoentx  BIOS 

STI  386 53,465 

Other  peripherals 
olso  ovoilable  — CALL 


Summil  Technology 
PO  Box  1702,  Austin.  TX  78720-1702 
(512)  335-0522 
1-800-445-8640 


CWtClE  557  ON  READER  SERVICE  CARO 


TO  PLACE  YOUR  Al)  IN 
PC  Magazine  CTassiTied  Marketplace 
Call  (212)503-5115 


COMPUTER  SYSTEMS 


= — — ■—  4722  OlMon.  Skokit.  IL  60070 

= (312)  679-2050-13121 679-2051 

ISM  FULLY  COMPATIBLE 

USXT/20MB  HARD  DRIVE $949.00 

640KB  RAM  • 360KB  FlooPy  * 477r8Mhz 
AT  Keyooara  • MGP  • Hi-Res  Monitor 

US  XT/30MB  HARD  DRIVE $999.00 

Same  configuration  as  above 

US  SUPER  XT/IOMhz - 51049.00 

20MB  HARD  DRIVE,  same  configuration  as  aoove 

US  AT/42MB  HARO  DRIVE $1699.00 

S12KB  RAM  • 1.2  FD  • Ennanced  Keyboard 
6/10Mhz  • Hi-Res  Monitor  • MGP 

US  PORTABLE  XT $999.00 

2 Drives  • Buill-in  Monitor  • Keyboard  640KB  RAM  • MGP 

EPSON  • STAR  • PANASONIC  * CITIZEN 
All  Models  Available.  Very  Low  Cost  Monitors.  Modems.  Software  Available 


CIRCLE  SSa  ON  READER  SERVICE  CARD 


WYSE  BARGAINS! 


WYSEpc-286 

TERMINALS 

All  WYSE  Cofflfallft 

WYSt®  

$289 

tZM  FI«pm.64l]ILFD-HOCoitt. 

WYSLSO 

$359 

KM..S8i-P». 

DOS  31.  BASIC 

WYSL  60 - 

$399 

TIQMMHj 

$1,299 

2200-1011117  

....-...$1,449 

HARD  DRIVES 

211M25Hlb 

$1,649 

PC3S6-1WNJ 

$2,799 

45H6  28ffls 

$669 

60MB  23ns 

$794 

WYSE  MONITORS 

$959 

All  WYSE  IWmhWs  mill 

btl/sanwl 

SEAGATE 

53011080  

„ $169 

630  RSB  640x200 

$449 

XT-X  MB  v/coatr 

$366 

640  EGA 

$559 

AT-40MB. 

$629 

TAPE  BACKUP 

MOUaiAJI  104400 

40116  laL $359 

4IW6LIL  $429 

PRINTERS 

TOSHIBA 

321Sl$494  341f$639 

MONITORS 

KC  IWOsyic $529 

HAGUVDX  Mom  $ 99 

MAGUVOX  KB $289 

MODEMS 

1200  lat  $ 98  1200  Ell  $116 
2400  M $198  2400  Eit  $218 

• emeu  5S9  ON  READER  SERVICE  CARO 


PAS  COMPUTERS 

M27  COLUMIIA  PIKE.  FAUS  CHURCH.  VA  22041  (703)  379-4220 


TURBO 
10MHZ 
640KB 
AT^XT 

IS  DAY 
GUARANTEE 
FULLY  IBM  COMPATIBLE 
ATS1139  S1726wSG40MB?Sn)«c 

HI-RFS  i7?OX3SO)  AMBFR  MONITOR  INTEL 
aO?36  6IDMnr  &40K  PHfONiX  BIOS  HERCULES 
COMPATieiC  CARD  vr  PARALLEL  PORI  OPERATES 
MS-DOS  PC-DOS  XENIX  UNIX  GW  BASIC 
?rD?H0CTRl  AT  KB  w LEDs  CLK-CAL  KIOWPS 
I 2MB  OfltVT  S02B7  SOCKET  MANUALS.  EUILY 
SET-UP.  ONE  YEAR  WARRANTY  & FREE  TWIN  (LO- 
TUS 1-2-3  CLOMEI S W fSM  VALUE)  « PURCHASE 
OF  ANY  HARO  DRIVE  SYSTEM 
XT  $659  $927  « SG  20MB  i 1 FO 

Hl-RESi72QX3SOlAM6ERMONlTOR  INTEL 8065-2 
640K  PHFONIX  BIOS  HERCULES  COMPATIBLE 
CARO*  PARALLEL  PORT  OPERATES  MS-OOS  PC- 
DOS  GW  BASIC  FLOPPY  CTRL  AT  KEYBOARD 
wLEDs  ISOW  PS.  TWO  FUJITSU  DRIVES  80S7 
SOCKET  MANUALS  FULLY  SET-UP  ONE  YEAR 
WARRANTY  8 FREE  TWIN  (LOTUS  1-2-3  CLONEl 
S W iS99  V»ue)  w PURCHASE  OF  ANY  SYSTEM 


Sai  systemc 

iAW;fiA]0RlES  INC 

1-800-331-0488 

103  FITZPAtRICKST  2 BROOKPINE  OR 

KEYWEST  Fl  330*0  SHEHON  C' 06*8* 

I30SI296-M83  (2031929-9659 

OPEN  7 DAYS 

cmCLE  set  ON  reader  service  CARO 


-.41  w >,  iQxao . Shop.*  nos  . Nixcats  immo-. 

JM)  .piMrta«>])r  . yauk  •(fn  • ONWIk 
'.S*CaK  liVi  (jxa  ONBKKXSiars.HOCIINIAa.i* 
• (VHXWtO  alYlOUV  MfDS  • XC  * PQMX  • ON 
MM)  c.ixxiAiWwi  4 'me  >ioa*>  • kiManM  «»( • 


y •t(W»Ml^t48l3* 


- Mil  i.TOUWi  aiiWa  MOalV  • Ntft  Ot)  4 rTaCMkv 

utc  V ncx>  90S  MCtX  <nM  •(  at 

• M»CS«QM«.aHasu8054<W*6><tlVUiStMU«O>i 
-MPmCS  CMOS  aWifta  ao*(  . oaiXllES  M5PC  Offi  (M 
uvt  • I klfS  • Uui’i  lO  ZfV  ivlki  ) <0  CCS<>«..(° 
-.t'cA.  ISQU  • i HFtMl  C •(  > tWOik . ( OS  • •»  * *CM«  a • 

- 8U«Wrs.(ui,i  H'lA-ri^lOFklUiUlkS*  3M  YiM 
-ims.ianB* 

iM  stuiATi  u»N  rrrtNs  fluu  c*u 
aomuii  iiM  rmixiQO 
KNHMSntaxS  MC 
6ea-«i-a278 


.T-s*  st'aMdar  SuN 

(212)627-4485  (800)  4S1-S279 

ORCU  560  ON  READER  SERVKE  CARO 


THE  SHOWCASE  FOR  PRODUCTS 
AND  SERVICES  IN  THE  MS  DOS 
MARKET  . . . 
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DISK  DRIVES 


THE  3.5"  CONNECTION! 


This  iniernal  720K  3 5'  disk  drive  is  a "drop-in  ' replacement  ipr  5 25'  drives!  M's  the  ideal 
solution  lor  exchanging  daia  between  your  PC/XT/AT  and  the  new  generation  ot  laptops  Disk 
format  is  compatible  with  IBM.  Toshiba  and  Zenith  portables  The  Model  853W  drive  kit  contains 
everything  you  need,  including  interlace  adapters,  premium  SONY  drive,  and  compieie 
dMumeniation  Uses  your  existing  disk  comrotier  (no  additional  slots  repuired).  Requires  DOS 
3.2  tor  maximum  performance  Ask  about  our  special  prices  on  SONY  DISKS' 


SONY  DISKS 
$$  SAVE  $$ 


$159.95 
♦ FRT.  A TAX 


2734-0  Johnson  Drive,  P.O.  Box  371 7, Ventura, CA  93006 
IMMEDIATE  DELIVERY!  Call  805-658-7466  or  805-658-7467 


ciwci£  sea  oh  wcadcb  scwvtCE  carp 


PC  Ma^ne  Classified 
Marketplace 

the  ultimate  target  market! 

Tht*  brand  specifiers  svho  read 
PC  Magazine  don’t  have  the  time 
lo  shop  around,  their  only  con 
cern  is  getting  what  they  need  a.s 
quickly  as  possible. 

They’ll  DIREa  their 
attention  to  PC  Magazine 
Classified  Marketplace 

For  them  PC  Magazine  Classi 
fied  Marketplace's  Direct  Re 
sponse/Display  .W  format  repre 
senls  a fa.st.  easy  and  co.st 
effective  method  of  product  ac 
quisition.  They  know  it  will  have 
the  products  they  need  and  the 
information  they  want  regarding 
price,  volume  di.scount.s.  specifi 
cations  and  delivery  . 

Ifyou  think  that  your  business 
can  benefit  from  the  375.000 
brand  specifiers  who  read  PC 
Magazine...  YOU’RE  RIGHT! 

So  take  DIRECT  action  and 
call  (212)  503-5115 


t 


DISKETTES 


lAPTOP  TO  DESKTOP 

*$p«ciol* 

3.5  TOSHIBA  DISK  DRIVE 

Toshiba  50VG  Hord  Drive 

a 720K  Internal  1 '2  hetghi 

23ms  the  fastesf  around  $095.00 

• Usesstandord  iBMfDC 

Toshiba  72/VG  23m8  $895.00 

■ Instoll  kil  to  fit  Orty 

Device  Driver  Software 

5 25' Opening 

■ Reody  for  720K  w.'CX3S  3 2 

$149.00 

to  formot  3-5' to  720K  $29.00 

VISA  MC  COD 

• Exfernol  3.5'  w 'co$e.  power 

supply,  and  ribbon  coble 

Outside  CA  call  800-544-4253 

$225.00 

Dealer  prices  avoilable 

■ Exfernol  5.25'  w/cose.  powe' 

Inquiries  & mail  orders  write 

Supply,  ond  ribbon  coble  for 

Micro  Sens*.  Suite  313 

the  Toshiba  T1 100  and  3100 

AM  55801a  JolloBlvd 

$215.00 

La  Jolla.  CA  92037 

CinCLE  S63  ON  READER  SERVICE  CARO 

DISK  UPGRADE  BIOS  FOR  ATs 

OUB-14  overrides  AT  Drive  Table  to  allow  any 
compatible  drive  to  be  attached  and  fully  used 
with  standard  AT  controlters.  Short  card  uses  one 
halt  slot  Includes  complete  Set-Up  routine  and 
low-level  format  facility  Works  UNIX,  XENIX. 
PICK,  other  OS  and  networks  NOVELL  is  fully 
supported  S95  $3  shpg  CA  Tax. 


GOLDEN  BOW  SYSTEMS 
2870  Fifth  Avenue  Suite  201 
San  Diego.  CA  92103 
(619)298-9349 


SINCHOISKEnE  SYSTEM 

Read,  write  and  format  diskettes  from  IBM 
mainframes,  minicomputers,  data  entry  equip- 
ment. etc.  Complete  easy  to  use  software 
handles  EBCDIC  conversion.  Can  read  and  write 
CP/M  8-inch  diskettes  (many  formats)  You  also 
can  use  8-inch  drives  tar  P(^S  files:  1200  KB 
per  diskette!  $1095  complete 
MICROTECH  EXPORTS 
223  Forest  Avenue 
Pak)  Alto,  CA  94301 
415-324-9114 


390  DISKETTES 

5Vi"  DS.  OD  in  toxes  of  10, 
with  labeis^ 
and 

Tyvek' 
enveiopes 

Typical  Global  value.  Rus  cables,  rib- 
bons, workstations,  data  switches, 
modems,  etc.  ..all  in  the  FREE  GLOBAL 
CATALOG. 

Phone  TOLL  FREE 

for  your  copy 

1-800-8  GLOBAL 


COMPUTER  SUPPUES 

45H  S.  Service  Rd.  Plamview.  NY  11803 
CIRCLE  954  ON  REA06R  SERVICE  CARO 


29^ 

49^ 

79* 


iV4-  f€ 
Ur  SO 


l-2ter1 

H found  xvlialiy  defective  wXhin  su  months 


1090 


99 


3'/V*  05  n 
Min  2S 
SiAedtoMUtwr 


Mm  25 
SutRBIOMMMtf 


ImmecMW  stxppmg-(3utr»nieed  satisfaction 
Cal  lor  greater  dacounts  on  larger  orders 

Ul  Mf.  - 100%  UMNm  Varvinly 


1-800-537-1600 

OKRATORNO.OT 
ftlfCRO  ELECTRONIC  PRODUCTS 


CIRCLE  S6S  ON  READER  SERVICE  CARD 


QUALITY  DISKETTES 


350 


5%'  DS-DO 
100%  Certified 
Lifetime  lAtarranty 
U-S.  Mfg..  hub  ring 
Add  4c  For;  Tyvec  Sleeves.  Labels  & Tab 
IBM  AT  5'/<‘ DS-HD  $1.29  63. 
Colofetf  5'/,'  DSDO  in  16  DiHT 
Colors  55t 

Shipping  S3  per  tOO  diskettes 
Order  by  phone  or  send  your  check  to 

AMERICAL  GROUP 

(818)  906-1132 

14200  Ventura  Btvd  Sle  201 
Sherman  Oaks.  CA  91423 
CIRCLE  966  ON  READER  SERVICE  CARO 


EXPANSION  UNITS 


SEAGATE 
HARD  DISK 

ST-225  20MB  w/Conl . . 280.00 
ST-23e  30MB  w/ConI . 315.00 

ST-251  40MB  399.00 

ST-4096  BOMB  790.00 

MINISCRIBE  6053  40MB  .599.M 
MINISCRIBE  6085  70MB  790.00 
Prices  Subject  To  Change 

★HOT  LINE:  818-333-0193* 

FAX;  818-961-4337 
A-TRONIC  Computer 
15703  E Valley  BW 
City  of  Industry  Ca.  91744 


1 PROMPT  DELIVERYIII 

JK  jAVL  LiA»  EiM.F'F’i’iij  :JH4AU 

iai«»ii.ria«**»m» V* M.SI  ■ - 


DYNAMIC  RAM 
IMbit  lOOOKxT  100  ns  S26.S0 

IMbIt  M6RA4  120  ns  32.00 

512Se  -MaKai  toons 

4464  e4K>4  150  ns  3.90 

41256  »M>i  80  ns  4.»9 

41296  2SaKti  IMns  4.40 

41296  2saK«T  t20ne  3.30 

41296  2saKit  ISO  ns  3.20 

41264  7<>OMT  120ns  S.25 

EPROM 

27912  64Krt  200ns  S11.25 

27C2S6  32Ka  2SOns  6.65 

27256  32Krt  250  ns  5.50 

27128  i6^.K  250  ns  4.75 

STATIC  RAM 

432961.-12  32KU  120  ns  612.90 
a264iP-iB  SKxa  iSOns  3 30. 

Ss 


MTObMm  I <• 

■cucwOT  Fsetory  Naw.  Prim*  Parts  jjHi.x' 

MrCROPWOCESSOTSUNUMlTED  INC 

TsTi  «^^i7^^10)2674961 


Hardware  Expansion  Units 

continued  on  following  page 
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CLASSIFIEO 


EXPANSION  UNITS  EXPANSION  UNITS 


PERIPHERALS 


1 mEmorv  chIps 

1 

41256-15  

$2.49 

41256-12  

2.79 

41256-10 

3.95 

4164-15 

. .93 

4164-12 

1.13 

141464-12  (b4Kx4) 

.3.17 

1 51258  for  Compaq  386.  . . 

.6.43 

1 41 128  PiRRv  Back  for  AT.  . 

.2.63 

8087-3 

.$96 

8087-2 

$143 

80287-6-8-10-  - . 

$155/233/2931 

2764,  27128.. 

.Calll 

27256,  27512. 

-Calll 

41456  (256x4). 

.Calll 

51000  (1  Mes). 

.Calll 

ESSKAY 

1-800-327-3237 

718-333-33S3 

aRCLE  5U  ON  READER  SERVICE  CARO 

DESKTOP  PUBLISHING 


QMS  KISS  LASER  PRINTER  W/  JLASER  MEMORY  BOARD 
CANON  IX.12  SCANNER  (W/  CABLE  TO  JLASER  BOARD) 
AMDEK  1280  MONITOR  W/DISPLAY  BOARD 

VENTURA  PUBLISHER 

$2599 

$819 

$859 

$595 

MEGAMEMORY  BOARDS 

INTEL: 

TALL  TREE  SYSTEMS: 

INTEL  286  (10MZ)  SCALL 

JRAM-2  2MB 

$369 

BOCA  RESEARCH 

JRAM-3  2MBLIM-EMS 

$419 

BOCARAM  XT(IMB)  12M2  $289 

JRAM-AT-3  2MB  120ns 

$459 

BOCARAM  AT(2MB)  16MZ  $399 

JLASER-  PC2mb 

$719 

BOCARAM  AT  (4MB)  16MZ  $729 

JLASER-  AT  120ns 

$799 

THE  LOWEST  PRICES  IN  USA! 

RAM  (703)941-9006  I^KI 

EXPLOSION  5n9-A  LEESBURG  PIKE.  1260.  FALLS  CHURCH.  VA  22041 

ORCLE  S7t  ON  RCAOER  SERVICE  CARD 


Lowest  Price  in  Market 

DYNAMIC  RAMS 
256K  150ns  2.85 

64K  150ns  1.05 

CALL  DRAM 

(41S)  398>2987  Open  Mon-Sat;  8-6 
All  merchandise  factory  r>ew  & lOOiWi 
ouaranieed 

potcy  Prices  reflect  cash  discount  and 
subieci  to  change.  Personal  and 
company  checks  — 2 weeks  to  clear 
MC/Visa  add  4%  more  Min  order  SlO 
CA  residents  add  6 5%  sales  tan  Call 
for  volume  discounts  and  requiremenis 
lor  open  accounts  Shipping  & handl- 
ing charges  UPS  ground  S4  UPS  air 
$6  (under  1 Itr ) 

PO  Bo*  590127  S F CA94159  0127 

ORCLE  see  ON  READER  SERVICE  CARO 


19142  VAN  NESSAV 
TORRANCE.  CALIF  90501 


IOMEGA® 

BERNOULU* 

New  I year  warranty 
NEW  SVa*  lOMECA-efacIc 
20mb  intemal/tnci 
Adaptor/Software  Mint  cleaning  kit 
81201  98500  5W20Cart  5600 

AllOH  iOMb  single 
A2iOH  lO-f  lOdual 
AI20H  20Mb  single 
A220H  20+  20  dual 
A220H'W80  Plus  80 


PQ  Adaptor  + Software 
PC2B  Bootable  Adap  softw 
AlO  IOMb  Cartridge 
A20  20Mb  Cartridge 
Cleaning  Kit 

Prices  Subiect  to  Change 


S 895  00 
1.349  00 
1.22000 
1.725  00 
3.075  00 
132  00 
187  00 
59  00 
7800 
7900 


PERIPHERALS 


REMOTE  & MULTIPLE 
ECA-CCA  MDA 
MONITORS 


PICTURE  SENDER  allows  monilots 
tolx*connL*tletlu|)l«)  1(XK)ll  Irom 
your  PC 'XI  AI  A t ompalibk«.. 
Transmitler  & Repealer  M95 


CONVERT  RGB  TO 
COMPOSITE  VIDEO 


ENC'2  converts  RC.B  from  CCiA 
to  LomfKtsile  color  vi(kH>. 

Analog  RGB  models  available 
ENC-2  ‘395 

COMMUNICATIONS 
SPECIALTIES,  INC. 

W1‘K)  lent  ho  Ipk., 
Commatk.  NY  11725 
(.516)  499-0907 
CIRCLE  573  ON  READER  SERVICE  CARD 


TO  PLACK  YOUR  AI)  IN 
PC  MaRuzine  Classined  Marketplace 
Call  (212)  503-5115 


^ 

^^9  TRACK 
TAPE  SYSTEM 


• Mainframe  to  PC  Data  Transfer 

• High  Speed  Backup 

• All  Software.  Complete  System 

• Service  and  Support,  easy 
Installation 

call  (811)  343-6505  or  write  to: 
CMlacIi  CatRRNlof  Cwik 

P.O  B0X1S3  Tarzana.  Calif  913S6 


COMTECH 


CMCLE  S74  ON  READER  SERVICE  CARO 


V. 


ERGO  MOUSE  " 

MAREK  SCIENTIFIC  INC. 


w 

^ Optical  Mouse  $89 

^ Mechanical  Mouse  $59 

Dealer  Discounts  Available 

insi 

Marek  Scientific  Inc. 

172  Middletown  Blvd. 
Langhome.  PA.  19047 
215-750.9650 

CIRCLE  978  ON  READER  SERVICE  CARO 


9-TRACK  MAG. 
TAPE  SUBSYSTEM 
FOR  THE 
IBM  PC/XT/AT 
AND... 


For  information  interchange,  backup 
and  archival  storage.  IBEX  otters  a 
9-track.  IBM  tormal-compaiibie  ’/5* 
magnettc  tape  subsystem  lor  the 
IBM  PC.  fealunng 

■ IBM  format  1600  3200  and  800 
cpi. 

■ Software  for  PC-DOS,  MS-OOS. 

■ Alee  for  DEC,  VAX,  VME,  S-100, 
RS-232.  IEEE  488. 


IVr,r«.  pnone  or  TWX  for  mfotmttion 


IBEX 


IBEX  COMPUTER  CORR 
20741  Manila  St  .Chat«*vorth.CA  91311 
(818)  709-6100  TWX  910-493-2071 


ORCLE  576  ON  READER  SERVICE  CARD 


PC  MAGAZINE  ■ SEPTEMBER2  9.  1987 

446 


FOR  MORE  INFORMATION  OR  TO  PEACE  YOVR  AD  CALL  212  5ID-5II5  . 


PERIPHERALS 


TAPE  BACKUP  $499 

Fast,  dependable  tape  backup  by  MEMTEC. 
Backs  up  20MB  in  4 minutes  on  1 cassette.  IBM 
PCXT.  AT.  PS/2  Mod  30  compatible  Avariable  m 
internal  or  external  bV*  mcb  half-high  configu- 
ration. Full  one-year  warranty 
THE  TAPE  STOP 
P.0,  Box  1741 
Salem,  NH  0X79 
(603)893-9255 


POWER  SUPPLIES 


50%  LESS  HEAT! 
50%  LESS  NOISE! 


VOPEL 


POWER  COOLING  NOISE  PRICE 


STANDARD  XT  IJOW 
S0150  P&XT  ’5SW 

TC1M  PC  IT  ISSW 

TC200  PC/XT  200W 

STANDARD  AT  MOW 
$0200  AT  jgow 

TC225  AT  22SW 


2.M 


1 OX  100%  {79 

to  16%  $1«9 

$0%  S149 

100%  $169 
10X  100%  $129 

10X  31%  $169 

200%  $17} 


AX  moMs  mcbjM  ttitit  Nxrures.  FCC.  UL  SXiitCIlM 
<ipur.  4 dmt  connKfVi  T itfttntr 

PC  COOLING  SYSTEMS 

3TS10  Mountain  Way.  Bonsall.  CA  92003 
723-9513  VISA-'MC/COD.PO 


SECURITY 


SAFEWARE  INSURES  COMPUTERS 

Call  toll  free  (or  information  and  Immediate 
coverage 

• BUSINESS  COMPUTERS 

• HOME  COMPUTERS 

• COMPUTERS  OVERSEAS 

• COMPUTERS  YOU  LEASE 

• COMPUTERS  YOU  LEASE  TO  OTHERS 
SP^EWARE.  The  Insurance  Agency  Inc. 

2929  N.  High  Street.  PO.  Box  02211 
Columbus.  OH  43202-0211 
(614)262-0559  (OH).  (800)  848-3469  (NAT) 


THE  SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 
MARKET  . . . 


SPEED  DEVICES 


IRM-AT  SPEEDUP 


the  high  performance 

Speedlnjector  from  Ariel 

PCWE«-“. . atthelopspeadthatth^etn^uWaMept 

doubled 

^-=-i  A fully  aiiomaiic  Speedlr^ectof 

tor  al  BM  AR  incWiog  sp^ 

L linitiooROMBlK.  ,Us«rc^ 

8 s 7 frequency  synthesis  for  total 

V ware  reset  switch,  rw  to  12. 14antl 

,6  MHZ  «a«l  80287S^  THe  1331^  8(^7 
1 With  TtJ*  OEIX  WfUt 

wUI  . Display  waO  XCELX  weeB  » .(t)(A02S)  $139.96 

disk  access  . Speedup  the  keyhoOT  — 

J (Hgpesled  dealer  installation  charge  $49  .95) 

/#CUM)  $259.95 

to  MHz  and  above ^ 

^ FAST  MBS/  ^lO.  '2.  '4  and  16,  Speeds  test 

rated  & guaranteed ^ imopi]  scjII 

^ 16/8, 17/8.5,  IBS.  IS^  S' 

INCREASE  OVERALL  SPEED  UP  TO  300% 

800^M1-3322  ext.  mo 
Direct  Line; 

201-788-9002 

FUU  2-YEAR  WARRANTY 
ON  ALL  PRODUCTS 


LcOMPUirh  COhPOhkTION- 


^mARKCTPUKC 

the  ultimate  target  market! 


The  brand  specirtcrs  »ho  read  PC  Uoitaxinr  (kin  ( lun-r  thr  iiinr  lu  $hop  around  their  onl>  e 
cem  Is  xeliinf!  whal  the>  need  as  quickly  as  prnsiblr 


TheyH  DIRECT  their  attention  to 
PC  Magazine  Classified  Marketplace 


Tor  them  PC  Magazine  Classifmi  Marketplace  s Dueci  Itespon$eYDisplay  Ad  formal  represents  a 
rasl.  easy  and  rust  effective  method  of  product  acquisition.  They  knun  It  hIII  have  the  products  (hey 
need  and  the  information  they  lAant  regarding  price,  volume  discounts,  ypecificattons  and  delivery 
If  >tNi  think  that  tour  business  can  benefit  the  37$, 000  brand  specifien  whn  read  FC  Maiu 

line  VOl"RE  RIGHT' 

So  take  DIRECT  acUon  anrl  caU  (212)  503-6116 


SOFTWARE 


ACCOUNTING 


EASYVIEW 

Billing  System 

Break  away  from  other  hard  to  use 
billing  systems.  The  EASYVIEW 
Billing  System  puts  simpUcity  to 
work  for  you  and  provides  complete 
billing  power  for  your  business. 
iBM  KIXTIAT& Compatibles. 
Ccmpkie  ^em for  onty  SJ9. 95 
Add  $5  shipping  and  bandhng. 

Not  c(^  protected 

EASYVIEW.  INC. 

Circle  P No.  9 
Orange,  Tx  77630 


CmCLE  579  ON  REAOCR  SERVKE  CARO 


CPA  Review  Pass/Refund 

You  Pass  or  We  Pay!  Over  2.1X  computer  inter- 
active multipie-choice  & essay/problems.  CaH 
(or  DEMO  & details  on  the  progressive  way  to 
study  Also  CMA  & CIA  Reviews  New  CPE  Se- 
ries-June  '87.  IBM  P(^  & compatibles.  Individ- 
ual. Office  and  College  versions.  AMEX. 
MasterCard,  Visa. 


MkmMash 


MicroMash 

14  Inverness  Drive  East.  F-104 

Engelwood,  Colorado  80112 

(800)241  -9700:  m Colorado.  (303)  799-0099 


Ariel  Computer  Corporation 
Post  Office  Box  866  * Flemington,  NJ  08822 


TO  PLACE  YOUR 
AD  IN 
PC  Magazine 
Classified 
Marketplace 
Call  (2 12)  503-5115 


Software 

Accounting 

continued  on 
the  following 
page 
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CLASSIFIED 


ACCOUNTING 


ACCOUNTING 


LOAN  CALC  PLUS! 


Not  )ust  anotlwr  simple  amort  program 
LOAN  SHARK  is  a comprehensive  com- 
pounO  interest  power  tool  Solves  virtually 
ALL  loan  calcs  and  prints  protessional 
amort  schedules  IRS  interest  including 
compounding,  present/tuture  value,  etfec- 
hve  rate  ot  mortage  loan,  changing  interest 
rates,  negative  amort,  balloon  payments, 
passbook  calcs  w/macro  facility  & more! 
Supports  IBM  (all  models)  and  most  ckxies' 
Rates  ift  by  thousands  of  users 


SOFTWARE 


Easley  Microsystems. 

234 North  ‘D’ Street  C 

San  Bernardino,  CA  92401^'''*«— ^ 

(714)  381-3379 

CIRCLE  S80  ON  READER  SERVICE  CARO 


ACCOUNTANTS  ^ 
CLIENT  WRITE-UP 
$250 

« TESTED  AND  PROVEN  IN  100‘S  OF  FIRMS 

• FAST.  EASY  TO  USE  SYSTEM 

• FULLY  INTERACTIVE  MENU  DRIVEN 
PROGRAM  WITH  HELP  SCREENS 

• FLEXIBLE  CHART  OF  ACCOUNTS 

• UNUMITED  DEPARTMENTS 

• COMPLETE  FINANCIAL  REPORTS 

DMB  Gweral  Ledger 
hconw  StttenwR  end  Balance  Sheet 
Statement  M Chenge 
Sub-echedUes 

Job  Cost  end  Other  Special  Raports 

• OPTIONAL  LOrUSMBASE  INTERFACE 

• MINI  WORD  PROCESSOR 

• AHER-THE-FACT  PAYROLL 

Eaminge  Records 

Fedm  B41'i  - SUM  U/C  Report 

W-2’»AND1099't 

• INTERFACES  WITH  OTHER  PROGRAMS 

General  Ledger/Payiotl  Wrttmg 
irNeMery/ReceraMes/Payebies 

• TELEPHONE  SUPPORT 

• PRICE  S2SO.OO  - INCLUOING 
PRINTED  MANUAL 

IBM  PC/XT/AT  AND  COMPATABLES  WITH  2S6I( 

HOWEU  ASSOCIATES 
4S4S  BtSSONNET  SUfTE2S0 
BELLAmE.TX  77401 
^ (713)661-6652  _ 


PC-FUND 

The  leading  fund  accounting  system  for  local 
govts  and  non-profit  organisations.  Modules  in- 
clude General  Ledger.  Accounts  Payable.  En- 
cumbrance. Obligation  Tracking.  Accounts 
Receivable,  Payroll.  Budgeting,  Fixed  Assets  and 
Donor  Receipts,  The  system  supports  up  to  99 
funds.  9999  depts  PC-FUND  runs  on  the  IBM- 
PC  and  most  MS-DOS  and  XENIX  computers. 
AMERICAN  FUNDWARE.  INC 
RO.  Box  773028 
Steamboat  Springs.  CO  80477 
800-551-4458(303)879-5770 

MIP  FUND  ACCOUNTING 

The  MIP  Fund  /^counting  System  meets  the  fi- 
nancial and  managerial  reporting  requirements 
o(  not-tor-profit  and  governmental  organiza- 
tions. The  System  features  multiple  fund  and 
fiscal  years,  user-defined  reports  and  six  levels 
ot  account  coding.  Modules  ottered:  G/l.  A/R  A/ 
R.  Payroll.  Encumbrance.  Expenditure  Budget. 
Revenue  Budget  and  Lolus/D^  Interlace.  MP 
FAS  IS  available  for  IBM  XT  and  compalibies. 
MICRO  INFORMATION  PRODUCTS 
505  East  Huntland  Dr..  Suite  340 
Austin,  Texas  76752 
(512)454-5004 1-800-MIP-FUNO 

RBASE  SYSTEM  V 11  USERS 

G/L.  A/R.  A/P/.  Auto  transactions,  auto  check 
writing,  simple  enough  tor  households.  Power- 
ful enough  tor  property  owners.  Versatile  enough 
tor  any  business.  Visa/MC 

THERB-ACCOUNTANT - $6995 

RB-ACCOUNTANT  source  code 30.00 

Shipping  & handling 5.00 

SOFTWARE  SPECIALIST 
5820  PRINCESS  DR. 

R0CKF0RD.il  61109 
800-433-8394/tN  II.  815-398-6863 


dBASE  ACCOUNTING  TOOLS 

•GENERAL  LEDGER  'ACCTS  PAYABLE 

•dINVOICER  & A/R  ‘SALES  ANALYSIS 

•SERVICE  BILLING  'ORDER  ENTRY 

•JOB  COSTING  *JOB  ESTIMATING 

•PURCH  ORO/INVENTORY  'PAYROLL 

$99  ea  ^s&h  w/dBASE  2. 3 or  3^  Source  Code 

dATAMAR  SYSTEMS 

4876-P  Santa  Monica  Ave 

San  Diego,  CA  92107 

(619)223-3344 

Visa-M/C-AMEX-Check-COD 

SUPER  ACCOUNTING  IS  HERE 

Complete  & easy  to  use.  Order  A/R.  A/R  ledger, 
inv..  mail  list.  Modules  integrate  or  stand  alone. 
$49  per  acetng  module.  60  Day  Money  Back 
Guarantee.  Complete  manual  included.  Multi- 
user network  versions  available.  Dealer  inquines 
invited  Stop  testing  your  IQ  on  complicated 
pkgs-get  results  with  Super  Acetng  Visa/MC. 
PMC 

100  East  2nd  Street 
Mineola,  NY.  11501 
800-DIAL-PMC  in  N.Y.  516-294-1400 


ACCOUNTING  KIT  $79.95 

Peanuts  & Caviar  is  a kit  designed  to  introduce 
the  principals  of  accounting  and  bookkeeping  to 
non-accountants.  It  includes  a resetable  gen- 
eral ledger  software  package  free.  The  kit  con- 
sists of  a 3(X)  page  book,  worksheets,  hornewxxk, 

homework  analysis  and  GL  software.  The  sotl- 
vrare  generates  detailed  reports,  trial  balance, 
income  statement  and  balance  sheet.  IBM  or 
compatible  Used  in  curriculums  by  Platt  Col- 
lege, Denver  Public  Schools,  etc,  $79  95, 
Leam-Ed  Software 
8400  E.  lUFF  Suite  11 
Denver.  CO  00231 
1-800-621-83856x1736 


v. 


mE  P^YIROLL 


If  you'v*  be«n  looking  for  a 
payroll  with  tho  power  to  harxila  a 
real  job,  you  just  found  IL  This 
system  is  the  sarrve  one  used  on 
the  HP3000  super-minis  with 
features  you  didn't  tfiink  you 
could  possibly  get  on  a PC.. ..like 
accruals,  401  k plans,  user- 
customized  data  and  special 
computations,  a report  writer 
and  more.  $600 


oatBGTwmna 


71591  BitIn  Road 
Rmcho  Mirage.  CA  S2270 
(619)  566-4681 

CWCLE  at  ON  RCAOCR  SERVICE  CARO 


NCS  FUND  ACCOUNTING 

Powerful  fund  acet'g  software  for  local  govts, 
schools,  and  other  non-profit  entities.  System  is 
customized  to  user  needs.  Modules:  GL.  AP.  AR , 
Encuntrance,  Budgets.  J-Entry.  Chkwtfg,  User- 
Designable  R^ts.  Integrates  with  NCS  PAY- 
ROLL and  UTILITY  BILLING  and  operates  on  the 
IBM  family  ot  micros  and  compatibles. 


NATIONAL 

COMPUTER 

SYSTEMS 


NATCNAl.  COMPUTER  SYSTEMS.  INC, 
PO.BOI9365 
Minneapolis.  MN  55440 
800-328^72/612-830-7652 


ARTinCIAL 

INTELLIGENCE 


ARTIFICIAL  STUPIDITY 

To  understand  Artificial  Intelligence,  you  also 
need  to  understand  the  (lip  sidc-Artilicial  Stu- 
pidity. Our  entertaining  software  and  manual 
walks  you  through  all  5 stages,  starting  with  Basic 
AS.  Written  for  PC's  in  C,  with  source  code.  Mail 
$20  (cash  or  check)  or  phone  orders  (COO)  to: 
IN  CONTROL  SYSTEMS.  Inc 
P.O.Box  974 
Lewisville.  TX  75057 
(817)430-3828 

EXPERT  SYSTEMS 

Contused  by  expert  system  technology? 
Multi-Technologies.  Inc.  makes  it  easy  with  a 
tutorial  on  rule-based  expert  systems. 

This  program  consists  of  three  parts: 

1.  An  explanation  ot  expert  system  basics 

2.  A small  demo 

3.  You  build  your  own  expert  system 
$24,95  MC/Visa  (505)  836-8305  or  check  to: 
MULTI-TECHNOLOGIES,  INC. 

PO.  Box  10598 

Albuquerque.  New  Mexico  87184 


ARTinCIAL 

INTELLIGENCE 


RELATO' 

Find  shortest  path  to  who  you  want  to  know  by 
utilizing  the  power  ol  your  existing  personal  net- 
work of  friends,  contacts.  & associations.  You 
are  an  average  of  six  handshakes  away  from 
anyone  else  in  (he  US.  Discover  how  sn^l  the 
world  really  is.  RELATO",  a new  concept  in  ai 
software  tor  $49.95/cod/visa/mc 
BiaOGICINC. 

111  Cartwright  Ave.  Space  Park  North 
Goodlettsville.  TN  37072 
615-859-4794 


BACK-UP  SYSTEMS 


Synchromesh 

An  aim-and-shoot  improvement  on  DOS  which 
also  supports:  small,  topical  directories:  match- 
ing accessible  backup  diskettes;  timing  of  work 
between  backups  by  directory;  diskette  misuse 
protection.  DOS  2.X  or  3.X  5 minutes  toft-free 
support.  Not  copy  protected.  30-day  trial.  $69. 
MC/Visa 

SPOON  SOFTWARE  INC. 

60x119 

Northboro.  Ma.  01532 
(617)393-9383  (600)666-1211 


BUSINESS 


US-ATLAS 

Locates  29,000  cities,  with  graphic  display  of 
states.  Cornputes  Great-Circle  distances.  Finds 
all  states  wKh  cities  of  the  same  name.  Locates 
all  tovms  within  a given  radius.  Shows  towns  5 
mi.  either  side  of  a line  40  ml.  long.  Color  graph- 
ics or  monochrome.  IBM-PC/XT/AT 192K  DOS 
2.0.  Send  $49  95  money  order  or  check. 


ILLSTONPC'PROGRAMS 
1932HayseilonOr. 
Jefferson  City,  MO  65101 
(314)635-3417 


DECISION  PAD’'-NEWI 

Be  more  effective  with  taugh  decisions  for  tougher 
audiences.  Easy-to-use  menu-driven  work- 
sheet. Hold  fewer  belter  meetings.  Act  deci- 
sive on  incomplete  data.  Add  judgement  to 
spreadsheet  analysis.  Accessbie.  practical,  seH- 
documenting  decision  technology.  Sample  tem- 
plates tor  evalualing  people,  purchasing,  mar- 
keting, sales,  investing.  256K  DOS  2.(K. 

Introductory  price  $99  + $5  s/h, 

NO  RISK  30-day  money  back. 

••**•  Apian  Software.  ItK.  Box  1224  ••*** 

Menlo  Park.  CA  94026  *••** 

1-800-237-4565  EXT  102 
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Keep  track  of  your  books,  tools,  telephone 

directory,  papers,  etc  - even  ideas. 

"WHERE  is  iT?"  is  a key-word  oriented  system.  Just 
type,  for  example,  a book's  title  or  a maintenance 
part  number  and"lUH£R£  is-lT?"  will  find  out  where 
you  saved  that  book,  that  part,  and  everything  else 
related  to  those  objects. 

Type  a person's  name  or  height,  and"WH£R£  is-lT?" 
can  return  that  person's  address  or  blood  type. 
Type  some  key  words  related  to  a given  subject, 
and"WH£R£  iS'ii?"can  retrieve  all  ideas  you  had 
related  to  that  subject. 

gpeoai  0^  $39.95 


GONIK  Products: 

■«..  2804  Hunlwck.  «jiM  716.  Austn.  TX  7{ 
KQ;^  C«H  SOO  531  5286.  •«l  1844 

( ) klTX.1  600  252  9146  Ml  1844 

CIRCL£  S«a  ON  REAOCR  SERVtCC  CARO 


Not  Copy  Protected 
PC  true  compatible  256  K 


► timeslips'^ 


$99.95 

POP-UP  TIME  & BILLING  SOFTWARE  \ 

"Jewel  Of  a Billing  Program’MNFOWORLO.  RATED  9.3  I 

Perfect  tor  Attorneys.  Accountsnts,  Consultants  PR/Advertising  I 

and  ANY  service  professional. 

•Track  time  like  a "stopwatch"  'Produce  custom  business  and  • 

•Batch  enter  time/expense  data  financial  reports  I 

• Over  5,000  professional  bill  • Export  to  spreadsheets  and  ’ 

formats  with  aged  receivables,  databases  I 

flat  fee  and  more  'Track  retainer/trust  account 

• Optional  G/L  interface  now  available  | 

NEW!!!  TiMEsups  III  more  reports,  more  capacity,  more  | 
speed,  auto  back-up  and  much  more.— S199.95.  Hard  Disk  > 

& 384K  required.  | 

For  rush  senrice/more  information,  call  (617)  468-7358.  I 

Add  $7  s/h.  Not  copy  protected.  30-day  money  back  guarantee.  * 

Call  (800)  225-5669  to  order  I 

INORTHEDGE  p.o.box286  | 

PFS:  FILE  USEHSI 

CWSAID  relational  report  writer  for  professional 
file  & first  choice,  prints  invoices,  statements. 


I r "*i 


labels,  etc.  Items  and  text  anywhere  on  page, 
suppress  blanks.  & blank  lines,  sort/sub  total/ 
page  break  on  lour  items,  labels  two  or  more 
across.  Best  of  all.  relate  up  to  three  files  in  one 
report!  $39  checK/MOA^/MC. 

Clay  Watts  Software 
68C  North  Loop 
Cedar  Hill.  TX  75104 
214-291-1171 


****  Aulo-Pilot"' 

Put  your  resportsibilities  on  Auto-filot  ToOo  list, 
sopi^ticated  Tickler  file,  appointment  calendar 
Tracks  employee  assignmenis/action  items. 
Windows  display  future,  present,  and  uncom- 
pleted past  events  Multi-users,  multi-files,  pe- 
riodic & one  lime  events  DOS  2.0-v  PC/XT/AT/ 
compatible  $29.95  Check/VIsa/MC 

Advanced  (Concepts 

P.  0.00x246 

Ironia,  N.J.  07845 

1-800-626-2828  Ext  655 


RIGHT  TO  KNOW 
TRAINING 

« cox9Lt66  mtrn  29  cr*  1*10. live 

• COMFUTII  •OrTKkBC  96666*11  906 
6ftI6BB0U8  N6TI6lltL8  TB6I6IN6 

6 rur06)6lt  MITi  8I66I66TI066 

* DAT*  **■■  HAIBT6166  6B9LOTi6 
rtIT  Bi6ttl.T8  *BD  96066866  ritC* 

doxfioxalion 

l>0«  lltk  A«*6«* 

Altoaa*.  9*  16601 
•eO-«45-l611  16  9*  614-943-3ilS 

CIRCLE  984  ON  READER  SERVICE  CARO 


*1-2-3’- APPLICATIONS* 

From  the  authors  iX  six  books  on  spreadsheet 
computing,  comes  this  exciting  ofler  Their  li- 
brary of  over  100  ready-lo-run  1 -2-3'*  models, 
templates  and  macros  is  available  for  sale  at  the 
unbelievably  low  price  of  $2  95  per  application 
Call  or  send  for  your  free  catalog  today. 

Flast  & Flast 
660  Fairmont  Avenue 
Westfield.  NJ  07090 
(201)232-4714 

‘PROFESSIONAL  PC  TRAINING 

Effective  HANDS-ON  training  teaches  you  to  use 
software  Audio  cassettesguideyou.  Listen  and 
Do.  Eliminate  tedious  reading  123  $89.  Sym- 
phony $99,  Framework  $99,  Displaywrile  3 or  4 
$89.  Wordstar  $89.  WordPerfect  $69.  Multimate 
$79.  DB  III  Plus  $139.  Dos  $69  (visa/MC)  S&H. 
DATA  MANAGEMENT  ASSOCIATES 
13035  Olive  St  Bd  Suite  119 
St.  Louis.  MO  63141 
(314)275-8716 


“VEHICLE  MAINTENANCE** 

Maintain  records  on  all  types  of  equipment 
Wntten  in  compiled  language  and  very  easy  to 
use  Capture  all  related  cost  per  item  Rep^s 
include  routine  maint.sch^uledmainl.  re- 
pair cost,  vehicle  cost  analysis,  fleet  cost  anal- 
ysis. fuel  class,  fleet  status  reporting,  license 
expiration  and  morel! 
••OMNIOATASYSTEMS** 

1000  Executive  Parkway.  Suite  iif229 
St.  Louis.  MO  63141 
••(3l4)576-5757’' 

MILP88-MIXE0  INTEGER  LP 

A powertui  merKHJrrven  system  lor  solving  mixed 
integer  linear  programs  with  up  to  64  integers. 
255  constraints  and  1255  variables  Solves 
problems  by  applying  the  branch  and  bound 
method.  Features  include  interactive  and  batch 
operation,  spread  sheet— style  input  and  edit- 
ing. a storage  system  lor  problems,  sequential 
file  input/output,  a comptele  report  generator 
Requires  192K  $149  with  6087  supportr  user's 
gukle.  VISA/MC 

EASTERN  SOFTWARE  PRODUCTS.  INC 
POB 15328 
Alexandria.  VA  22309 
(703)549-5469 


BUSINESS 

PROJECT 

MANAGEMENT 


EVERYBODY’S  PLANNER 

Powerful  tool  includes  protect  management  and 
flowcharts  with  critical  path,  early  & late  start  & 
finish  dates.  7 reports  Pulldowns.  2S6K  Finally, 
planning  tools  lor  the  rest  ot  us.  $99.95.  Also 
ELECTRONIC  DRAWING  $49  95;  DESIGN  YOUR 
OWN  HOME-Interiors.  Landscape,  Architecture. 
$9995.  Add  $3.55  s/h. 

ABftACAOATA.LTD 
PO.  Box  2440  Dept.  P 
Eugene.  OR  97402 
(503)342-3030 


BUSINESS  TIME 
MANAGEMENT 

TIME  MANAGEMENT  SYSTEM 

‘PrimcTime  effectively  weaves  together  a col- 
lection of  tools  into  an  extremely  useful  and 
powerful  timemanagemeni  resource...PnmeTime 
works,  and  its  worth  every  nickel  * (IntoWorld  8/ 
25/66).  Runs  on  IBM  or  compatibles  in  resident 
or  stand  alone  mode.  30  day  money-back-guar- 
antee. Not  copy  protected  $99.95 

Prime 

Time. 

WISEWAHE,  INC. 

3176  Pullman  St  #106 
Costa  Mesa.  CA  92626 
(714)  556-6523  Ext.  102 


***0ATBB00K  $89.95  *** 
‘APPOINTMENT  SCHEDULER* 

Ideal  lor  Prolessionals!  Features  include  help 
windows,  multiple  bookings,  flexible  time  inter- 
vals. Searches  tor  openings  within  specified  days 
and  time  Supports  20  different  schedules  Pnnts 
daily  appts  IBM/XT/AT  compatible  (w/hard 
disk).  $89  95  4 $4  s/h;  Chk/Visa/MC;  MO  add 
tax. 

• • • EXECUTIVE  COMPUTER  SYSTEMS  * * * 
***•  1571  Fenpark  Drive 

Fenton.  MO  63026 

(314)343-5757 


COMMUNICATIONS 


MULTI-USER  BBS 

(FOR  IBM  PC  AT) 

TEAMate  - a mainframe  quality  BBS.  A mini 
CompuServe  Full  screen  cursor-controlled  in- 
lertace.  topic  outline  structure,  public  and  pri- 
vate topics,  audit  trails,  xmodem.  integrated  mail, 
content  retrieval  and  more  MS-DOS.  XENIX  and 
UNIX  versions 

MM6  Developmeni  Corporation 
1021  No  Sepulveda  Blvd..  Suite  K 
Manhattan  Beach,  CA  90^ 

213-545-1455 
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CLASSIFIEO 


CONSTRUCTION 


CONSTRUCTION  MANAGEMENT 

Affordable,  understandable  software  for  build- 
ers. Job  cost,  billing  time  and  materials  or  per- 
cent complete,  payables,  change  order  and 
retention  tracking  ^ one  package.  Prints  checks, 
statements,  bids.  30  reports.  Clear  manual  & 
h^  windows,  backed  by  our  professional  phone 
support  staff.  $795. 

YARDI  SYSTEMS,  INC. 

930  Laguna  Street 
Santa  Barbara.  CA 93101 
(805)687-4245 


DATA  BASE 


ROOTS  II  FOR  GENEALOGY 

Organize  your  family  tree  and  print  camera-ready 
family  books  containing  charts,  text  and  in- 
deces  Store,  retrieve  and  display  1 .OOO's  of  family 
facts  with  biographical  sketches  and  source 
documentation  Lightning-fast  searches  and 
sorts.  250  page  manual.  Satisfaction  guaran- 
teed. Write  for  free  brochure.  $195  (+  CA  tax). 
COMMSOFT 

2257  Old  Middlefield  Way.  Ste  A 
Mountain  View,  CA  94043 
415-967-1900 


DATA  ENTRY 


VOE— Viking  Data  Entry 

The  premier  data  entry  system.  Full-featured  to 
replace  key  punch  & keydisks.  Full  screen 
'FORMS.'  double-key  verify,  wide  variety  of  op- 
tions, crossfoots,  subtotals,  batch  balancing, 
duplicating,  statistics,  skipping,  etc.  Character, 
field  & record  level  validations.  $120-600.  Also 
lor  mmis. 

VIKING  SOFTWARE  SERVICES.  INC. 

2815  East  Skelly  Drive.  Suite  616 
Tulsa,  Oklahoma  74105 
(918)745-6550 


DATA  BASE 


DATA  ENTRY 


DATA  ENTRY  EMULATOR 

You  will  not  find  any  PC  Data  Entry  System— 
FASTER.  EASIER  to  use,  or  LOADED  with  more 
USABLE  features  Distribution  Worldwide.  The 
EMULAT(^  will  meet  your  Data  Entry  needs-OR- 
relum  it  with  no  obligation.  PC  or  K style  key- 
board Fully  menu  driven.  Price  $395  30  DAY 
FREE  TRIAL.  Also  avail,  tor  IBM  S34/36 


U M P t T » R 


COMPUTER  KEYES 
21929  Makah  Road 
Woodway.  WA  98020 
(206)776-6443 


DON’T  BUY  CLIPPER"’  UNTIL... 

you  see  our  free  dBASE  Compiler  Evaluation  Kit. 
Contains  a demo  disk  with  8 PRG's  and  the  re- 
sutts  of  compiling  with  Clipper.  Quicksilver,  and 
FoxBASE  PLUS.  See  tor  yoursell  how  all  three 
compilers  work.  Also  15  benchmark  tests, 
detailed  brxhures,  and  complete  reprints  of 
magazine  reviews  about  all  three.  FREE. 
NO  OBLIGATION  Caff  24  hrs. 

[Ff^E! 

j^dBASE  111+  COMPILER  DEMO  J 

dataBASE  Specialties 
PO.  60x2975 
Oakland.  CA  94618 
(415)652-2790 


! dBASE  POWER  WITH  1-2-3! 

Introducing  0B12  III.  a powerful  disk-based 
tSAM-OBMS  that  operates  inside  of  Lotus  1-2- 
3.  Using  the  Lotus  Add-in  technology.  DB12  III 
seamlessly  mlegrales  with  1-2-3  to  pro^  menu 
commands  and  ® Functions  that  directly 
manipulate  dBASE  III  DBF.  NOX  and  MEM  files 
horn  the  1-2-3environmenl.  Price  $149.  Call  for 
orders  and  information 
TRIPLED  SOFTWARE 
600  W Oakland  Park  Blvd. 

Fort  Uuderdale.FL  33311 
(305)564-8011 


PC-Based 
DAIA  ENTRY 


Discover  the  full  potential 
with  KeyEntryin.  the  world's 
leading  general-purpose  data 
entr>’  sy'stem  for  PCs. 


@ 


scs 


Southern  Compulr'  SyUfmi  Hx 
2732Sev«ntnA»a<iutSou)ti  ’SOO-SSS+en 

BNTThngnam.AL  35233  |205)2Si-2MS 

OftCLE  SM  ON  READER  SERVtCE  CARD 


RODE/PC  DATA  ENTRY  SYSTEM 

Top-rated  PC  data  entry  software.  Fastest  and 
easiest  to  use  Extensive  features  to  meet  every 
data  entry  requirement  Stand  alone  and  LAN 
versions.  High-speed  data  entry  keyboard  avail- 
able. Demo  version  includes  all  programs  and 
documentation:  $40  ($5  shipping.  CA  add  tax) 
creditable  to  full  version  for  30  days. 

0PX.INC, 

20623  Stevens  Creek  Blvd  . Cl -C 
Cupertino.  CA  95014 
(408)973-9292  TELEX  701111 


DESKTOP 

PUBLISHING 


VENTURA  PUBLISHER 


$499 


Free 
Shipping 

[ J MAGAZINE  eOlTORS  CHOICE 
t HXerox  full  scr-een  monitor 

S1,195 

incl.  controller  card  & mscall  kit 
shipping  not  inclixled 
Call  for  a full  Ime  of 
publishing  services  & equipment 


ADVANCED  DATA 
REPROGRAPHICS 


I 21  B Dympia  Ave..  Woburn,  MA  01B01  | 

I 1617)938-5770  | 

: VISA;MC/COD  ! 

LflKkf  JI7^  I 


LASER  SIGNATURES  A LOGOS 

Let  us  turn  your  signature,  logo,  or  photo  into  a 
graphic  font  lor  your  word  processor,  and  a 
graphic  image  for  yorx  desktop  publishing  sys- 
tem. For  output  to  HP-h.  Cordata,  Canon,  or  Ri- 
coh laser  printers  (please  specify).  Send  $100 
with  each  original.  15  day  delivery.  Call  or  write 
lor  more  information. 


SOFT 

WARE 


vs  Software 
RO  60x6156 
Little  Rock.  AR  72216 
501-376-2083 


VENTURA  TIPS  & TRICKS 

New  book  on  using  Xerox  Ventura  with  Post- 
Scn(4,  LaserJet.  AST  Turbo,  Cordata.  and  JIaser 
Hands-on  tutorials,  tips  on  adding  fonts,  merg- 
ing Lotus  graphics,  large-screen  monitors, 
scanners,  merging  screen  shots,  overcoming 
memory  limits,  speed  tips,  urukicumenied  fea- 
tures. and  more.  224  pp.  SO  itkjs.  $15.95  + $3.50 
s/h  Check/Visa/MC 
Peachpit  Press 
2127  Wooisey  Street 
Berkeley.  CA  94705 
415-84^14 


DESKTOP 

PUBLISHING 


Automatic 
DeskTop  Piihlishins 

PowerText 

Formatter 

Automatic  text  and  page 
layout  for  DeskTop  Publish- 
ing. Typeset  ads,  books,  con- 
tracts, scripts,  newsletters, 
manuals,  form  letters,  etc. 
with  a LaserJet,  your  WP  pro- 
gram, and  PowerText.  Set 
your  strategy,  then  publish 
without  constructing  each 
page.  Hyphenates,  justifies, 
puts  text  in  columns,  numbers 
paragraphs,  produces  con- 
tents and  index  - all  with 
simple  commands.  Include 
pictures  with  our  separate 
PowerText  Graphics  Module. 
For  PC/MS-DOS  with  256K. 

Beaman  Porter,  Inc. 

417  Halstead  Avc 
Harrison.  NY  10528 
(914)  835-3156 
(800)  431-0007 

$89.95  each  $5  shipping 

CIRCLE  SM  OH  READER  SERVICE  CARO 


HIGH-TECH  TYPESEHING 

Transmit  your  text  toll-free,  error-free  via  mo- 
dem to  your  fully  automated  typesetting  sys- 
tem $2  per  thousand  characters.  $5  minimum. 
Same-day  service.  200-typeta(».  sizes  up  to  72 
point.  Send  $20ppcl.  for  our  200  page  guide- 
book. or  call  toll-tree  & use  your  MC/Visa/Am£x 
Intergraphics 
106A  S<Mth  CMumbus  SI. 

Alexandria.  VA  22314 

(800)  368-3342  or  (703)  683-9414  in  DC  area 


DEVELOPMENT 

TOOLS 


BRIDGEWORKS!  FOR  1-2-3 

Bridge  the  gap  between  Lotus  1-2-3  and  BASIC. 
Pascal.  dBASE.  communications  or  other  appli- 
cations. READ  data  from  and  WRITE  drectly  INTO 
NAMED  RANGES  in  1-2-3  or  Symphony  work 
sheet  Ales.  No  PRN  or  DIF  lies.  Not  copy  ixo- 
tected.  Integrate  into  your  applications  without 
royalty.  For  Lotus  1 -2-3  and  Symphony  on  IBM- 
PC/AT/COMP.  $59.95  Also  available:  resident 
version.  C tools.  BASIC  subroutines. 

GreyMatter  International  Inc. 

100  No.  Country  Road  / Bldg  B 
Setauket.  NY  11733 
516^7682 
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FOR  MORE  l.\FORMATIO.\  OR  TO  PEACE  YOL  R AO  CAEl.  212  503-51/5  . . 


PC  MAGAZINE 
CLASSIFIED 
MARKETPLACE 


the  ultimate 
target  market! 


The  brand  specifiers  who 
read  PC  Magazine  don’l 
have  the  time  to  shop 
around,  their  only  concern 
is  getting  what  they  need  as 
quickly  as  possible. 


They’ll  DIRECT 
their  attention  to 
PC  Magazine 
Classified 
Marketplace 


For  them  PC  Magazine 
Cta.ssified  Marketplace’s 
Direct-Response/Display 
Ad  format  represents  a fast, 
easy  and  cost  effective 
method  of  product  acquisi- 
tion. They  know  it  will 
have  the  prtxlucts  they  need 
and  the  information  they 
want  regarding  price, 
volume  di.scounts,  specifi- 
cations and  delivery. 

If  you  think  that  youi 
business  can  benefit  from 
the  375  .(XM)  brand 
specifiers  wht>  read  PC 
Magazine 

. . YOU’RE  RIGHT! 


So  take 

DIRECT  action 
and  call 
(212)  503-51  IS 


DEVELOPMENT  TOOLS 


ProSCREEN 

YOU  NEED  THE  ULTIMATE  SCREEN  / DATA  ENTRY  TOOL  FOR  QuickBASIC  I 


■ De»gnandanpMm«ntscre*ns«)miouns 

■ Prototyps  SC'Mns  wittwut  programming 

■ (3»n«rat»s  cataM  scre«n  ntertace  a$  BASIC  mduda  cod# 

■ Draw  layout  wth  any  editor  and  defirw  attributes  inieractivety 
I Modify  most  atinbutes  without  recompiling 

■ Customize  with  source  code  betore/after  normal  field  processing 
I Easily  edit  existing  saeerts  including  custom  code  and  validation 
I Validate  rangesvalues  through  internal  or  external  tables. 

I Screens  share  one  hrked  support  modiie  to  cortserve  space 
I Supports  an  SASIC  variable  types  plus  masked  fields. 

I Bull-m  message  wnting'cleanng  and  help  saeens. 

I Full  field  cursor  control  and  tabbing  between  fields 
I Supports  function  keys  and  sx  other  saeen  exit  keys 
I User  defmabie  key  definitions. 


xTtniBurEs 


Uy«a 

Ooplir-O'W'UeWtaM 
MHXexMn 
Cm#  (Upp«4kntf| 
FaUCiMtCoeM 


Cotorx  (FaMlatM) 
UMUOi  Colon 
Cmowd  FaH  Cofer 


tiU*  VoUWen 
AuleUtvAutoorw 
V*»TngBwoO  Ti 


LANEY  SYSTEMS,  INC. 

3 Office  pArV  Drive,  Ste.  100 
Ullle  Rock.  Arkjfisu  72211 
SOI-ZaS-TTM 


CIRCLE  see  ON  READER  SERVICE  CARD 


VISAWC  ACCEPTED 


Turbo  Programmers 
15  MINUTES  « 200  HOURS 
with  ntw  ti/rf>oMA6/C 
code  generator. 

Input  forms  end  i>e<p  windows  up  to  66 
lints  long  Scrolling  wiiriin  framad 
wirxiows.  Pop-up  menus  Pull-down  menu 
systems  And  much  morei 
lurboMAQiC  IS  ths  Csdiiiac  ol 
prototypirig  tools  for  Turbo  Pascal '' 


COMPUTER  LANGUAGE.  June  87 


"Fui  automalic  updating  of  dapandeni 
tietds  adds  hair  to  your  input  sersens 
turboMAQiC  will  bs  s bisssing  tor 
programmers  who  would  rather  not  write 
the  user  interface  for  every  program  " 

Neil  RubanXinp, 

PC  MAGAZINE.  24  Feb  87 


Order  your  MAGIC  today*  Just  tee  Call 
800-22S-316S  Money  Bach  Guaraniae 
Raquires  2S6K  iBM  PC  compatible 


% 


Sephtsticated  Software  Inc. 
6686  Old  Shell  Road 
Mobile.  Al  36606 
206-342-7026 


aRCLE  680  ON  READER  SERVICE  CARD 


FREE  PRICE  GUIDE 


Call  or  write  for  our  FREE  comprehensive 
price  guide  containing  hundreds  of  lan- 
guages. utilities  and  books  specifically  tor 
IBM  personal  computers  and  compatibles 
We  re  the  world's  leading  independent  dealer 
of  programmer  s deveiopmeni  tools  because 
we  provide  sound  advice,  low  discount 
prices,  fasl  delivery  FREE  domestic  shipping 
and  no  hidden  charges 


Programmer's  Connection 
800-336-1166  USA 

136  Sunnyside  St 
Hartville  (}H  44632 
216-877-3781  OH  & AK  (ColiectI 
800-22S-11M  Canada 
91K406879  Telex 


inai 


BASIC  PROGRAMMING  LIBRARY 

M(Ke  lor  your  money!  Over  100  ASM  routines  for 
your  compiled  basic  or  QuickBasic  programs 
Son.  search,  windows,  menus,  graphics,  file 
handling.  ZapPrint  & more!  Complete  docu- 
mentation & source  code  No  royalties.  30  day 
money  back  guarantee*-  ^Free  Ram  Disk  if  you 
order  from  ad!t  $79  Post  paid 
LFS  SOFTWARE  DESIGN 
P.O  SOX  23595 
Detroil.  Ml  43223 
(313)537-4445 


TURBO  PASCAL  GENERATOR 

GTP  APPLICATION  DEVELOPMENT  SYSTEM 
Builds  complete,  working  applicalKxis  You  give 
ft  spec  s.  It  writes  error-free  code 

* Indexoj  Data  Bas^  * Multiple  Screens 

* Report  Generator  * Menu  Generator 

* Context-Sens  Help  ‘ Global  Searching 
Easy  to  Use  Price  $200  00  Visa/MC.ck,M0 
AEF 

PO.  Box  928 
Katy,  TX  77492 
(713)391-8570 


Smart  System  Services... 

THE  Smart  System  project  file  and  application 
development  tool  An  extensive  library  of  stan- 
dardized calls  and  utilities  User  1/0.  menu  gen- 
eration. database,  lookup,  report,  and  transaction 
handling  Includes  the  PROJECT  WRITER  utility 
(you  answer  the  questions,  it  generates  the 
source  code  lor  your  Smart  project  files).  Call  our 
order  line  today'!  $tl9  -f  S3  s/h. 

Check  M/C  or  Visa  (602)926-7454 

Amalon  Industries  Inc 

725  W Commerce  3-C 

Gilbert,  Arizona  85234 


••NEW  Turbo  Forms  V2.0** 

The  best  screen  data  entry  and  display  package 
iust  gol  better'  New  features  Windowing,  con- 
text sensitive  help,  full  (unction  key  and  graphic 
character  set  support,  include  files  tor  menuing, 
link-list,  utilities  and  more  IBM  PC  & Compati- 
bles. Turbo  V30  or  later 
$59  95  including  S&H  MC/VISA/COO 
•'*  Great  Lakes  Software  Systems,  Inc.  •** 

2510  Capital  Ave.SW.  Suite  203 

Battle  Creek,  Ml  49015 

(616)962-2017 


THE  SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 
MARKET  . . . 


TURBO  DEVELOPMENT  SYSTEM 

Only  $39— A complete  environment  for  devel- 
oping Turbo  Pascal  programs.  Fmd  and  correct 
all  syntax  errors  in  one  pass  In  many  cases  you 
have  the  option  of  checking  only  seebons  of  your 
program.  Includes  buittHn  editor.  DOS  Shed  as 
well  as  Delete,  Renameand  copy  without  exiting 
program  Not  copy  protected  MC  & VISA  wel- 
come Add  $3  for  S/H 
MicroHelp  Inc. 

2220Cartyie  Drive 
Marietta.  GA  30062 
(800)  922-3383  in  Ga  (404)  973-9272 


Modula-2 

We  specialize  in  M2  tools  Repertoire  ($89).  full 
source  code  for  a DBMS  integrated  with  a form/ 
window/menu/help  system;  EmsStorage  ($49), 
uses  LIM  expanded  memory  if  present,  DOS 
memory  if  not;  UodBase  ($89).  a Tree  DBMS. 
Graphix  ($149)  & voice  input,  too.  Full  docs  (Ki 
free  demo  disks.  MC/VISA/AMEX/PO/COD 
PMI 

4536SE50lh 
Portland.  OR  97206 
(503)777-8844 


••NETBIOS  Routines** 

Network  Master  is  a library  of  60  routines  which 
access  NETBIOS  functions.  The  routines  are  In- 
voked by  compiled  programs  to  control  the  net- 
work Routines  support  network  names, 
resources  and  sessions  with  Wait  and  No-Wait 
options  Create  your  own  transaction  process- 
ing and  program  communcabon  systems.  Many 
compilers  are  supported  No  royalties 
Visa/MC  $199.00 
Starlight  Software 
2861  Central  St 
Evanston.  IL  60201 
**(312)B64-9370*' 


EDUCATION 


GETA'S  THE  EASY  WAY 

Memorize  your  Own  dasswork  or  SAT  vocab  with 
fast,  efficient  STUDYMATE.  Perfect  lor  foreign 
language.  English  vocab.  science,  hislory.  SAfs 
etc.  Easily  enter  material  to  be  learned  & 
STUDYMATE  tests  you.  shows  percent  correct 
& retests  you  on  questions  answered  incor- 
rectly Foreign  language  accents  Saves  work  for 
later  use.  $24  95  SAT  disk  with  vocab  already 
entered  • $10  extra 
Jackson  Software 
Box  9101 

Winnelka.  II 60093 

800-247-80806x150  Visa/MC/cfieck 


Software 

Education 


continued  on  the 
following  page 
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EDUCATION  ENGINEERING  ENTERTAINMENT/ GAMES 


THE  QUESTION  BANK 

Professional'quality  lesi  and  exercise  genera- 
tor. Any  size  or  type  of  question.  Wordwrap 
reform.  Imports  your  existing  files  directly  into 
the  question  bank.  Select  questions  six  ways: 
randomize,  preview.  & edit.  Outliner  for  system- 
atic topic  coverage  On-lme  help.  Multr-user  hard 
disk  mgr.  $50 

TEACHING  TECHNOLOGIES 
PO.  00x8333 
Greenville.  NC  27834 
(919)758-5433 


GflAOE  WEEK  VACATION! 

Average  and  pnnt  out  your  grades  with  the  fast, 
easy-to-use  AEIUS  GRADEBOOK  program  New 
version  2.3  is  published  as  Shareware.  In  use  by 
teachers  coast  to  coast  since  1965.  Shareware 
disk  with  program  and  tutorial  only  $10  ppd 
Register  for  program,  printed  manual,  phone 
support,  and  update  notification  for  only  $35  ppd. 
VISA  or  MC 
AEIUS  CORP 
PO.  00x700457 
San  Jose.  CA  95170 
(408)257-0658 


ENGINEERING 


ARCHITECTS  AND  ENGINEERS 

The  AEMAS  system  is  designed  lor  Architects. 
Engineers  & olher  firms  where  monitoring  proj- 
ect costs  6 required  Modules  include  Job  Cost. 
PayroH.  A/P.  A/R  & General  Ledger  AEMAS  is 
fully  integrated,  includes  automatic  invoicing  & 
ttes-in  to  most  spreadsheet  & WP  programs. 
Multi-terminals  available. 

DATA  BASICS.  INC. 

11000  Cedar  Road.  Suite  110 
Cleveland.  OH  44106 
(216)721-3400 


STRUCTURAL  DESIGN 

Fast,  highly  interactive,  integrated  programs  tor 
structural  analysis  and  design  of  B^S,  COL- 
UMNS. TRUS^Sand  FRAMES  of  any  material. 
EasHy  mastered  programs  result  in  dramatic  time 
savings  while  producing  effidenl.  accurate  de- 
signs. Specify  PC.  XT  or  AT  and  send  $25  for 
demonstration  diskette  to: 

C-Squared  B-Squared  Software  Design.  Inc. 
763  27th  Avenue  Oept.  A-2 
San  Francisco.  Ca  94121 
415/751-1337 


ENG/SCI  GRAPHICS 

OMNIPLOT(S)  (screen  graphics)  & OMNIPLOT 
(P)  (plotter  driver)  provide  integrated  engineer- 
ing/saeniifc  2-0  & 3*0  graphics  with  NO  PRO- 
GRAMMING REQUIRED!  Menu-driven,  flexible, 
professional.  Choice  of  formats:  tabular/line, 
contour,  bar.  pie,  3-D  wire  frame  & much  more! 
OMNIPLOT(S)  $195.  OMNIPLOT(P).  both  $295. 
MICROCOMPATIBLES 
301  Prelude  Drive 
Silver  Spnng.  MD  20901 
(301)593^ 


Kalman  Filtering 

PC  flltcr/smoother  Covariance  and  regression 
analyses,  error  budgets,  unimtd.  data  set  size  + 
much  more.  Executable  $250.  Source  code 
available. 

Bierman  & Associates 
4419  Goldwater  Cyn  Suite  'J' 

Studio  City.  CA  91604 
(818)761-7082 


SIMULATION 

6PSS/PC  is  a full-power  version  o(  GPSS.  the 
most  popular  mainframe  simulation  language 
Specifically  designed  for  interactive  use  on  to- 
day's high-speed  microprocessors,  it  is  loaded 
with  features  such  as  interactive  graphics  and 
animation.  Using  GPSS/PC,  you  can  predict  the 
behavior  of  complicated  real  world  systems 
MINUTEMAN  SOFTWARE 
P.0,  Box171/B 
Stow.  MA  01775 

800-223-1430/617-897-5662  Ext.  316 


ENTERTAINMENT/ 

GAMES 


PRO  FOOTBALL  ANALYST" 

Handicap  NFL  games  against  the  point  spread 
easily  and  profitably  with  your  computer!  Only  5 
min/wk  & your  local  newspaper  ts  needed  to 
uncover  hidden  overlays  in  the  betting  line  Win- 
ning season  GUARANTEED  or  your  MONEY 
BACK!  $34.95.  IBM  & compats.  other  vers.  Sorry 
Mail  Orders  Only 
GE  RIDGE  SERVICES.  INC. 

170  Broadway  Suite  201 -PCM 
New  York,  N.Y.  10038 
Info  718-317-1961 


FREEI  EXPERT  GIN  RUMMY 

spectacular  demo  diskette.  For  320K  IBM  PC/ 
XT/AT  compatibles.  Graphics  not  reqd.  All  hands 
randomly  dealt,  selectable  skill  level,  shuffles, 
deals,  arranges,  lays  oil.  scores  automatically. 
Color  supported.  S^  $2  S&H  for  ctono  or  full 
price  $6  (Cal  res  add  6%)  4 $2  S&H  to 
VOLTAIRE  ENTERPRISES 
PO  Box  2117 
Laguna  Hills.  Ca  92654 
(714)831-8587 


USE  YOUR  PC  TO  PLAY  LOTTO! 

Inaease  your  chances  at  winning  big!  LOTTO- 
LUCK  is  a computer  program,  designed  by  a 
computer  scienUsl  using  the  latest  techniques 
ol  Geometrical.  Kabalism  and  Random  Rela- 
lionships  of  numbers  to  give  you  an  opportunity 
to  predict  possible  winning  PtCK/6  lotto  num- 
bers LOTTO-LUCK  will  work  on  any  lottery,  m 
any  state  or  country.  Runs  on  IBM  PC.  C-64  and 
Apple  II.  Send  $29,954  $3  S/H  to: 

WIN$WARE  SYSTEMS 
PO.  00x8130 
Sacramento.  CA  95618 
(916)457-5535 

BLACKJACK  MASTER  "' 

You  can  simulate,  practice  or  play  SIMULATE 
playing  strategies  at  24.000  hands/hr.  Imagine 
10  hours  of  casino  play  in  only  3 minutes!  Test 
and  compare  long-term  results.  PRACTICE  pairs, 
ace-han^  and  more  with  special  coaching  dis- 
plays. PLAY  to  all  popular  rules.  Powerful  and 
fun.PC/MSOOS. 

ELITE  SOFTWARE 
201  Penn  Center  Boulevard 
Pittsburgh.  PA  15235 

(412)79&^92  $499SDemo$lOVlSA/MC 

A PRINT-IT-YOURSELF  BOOK 

You  may  read  on  screen  as  easily  as  you  print 
out  the  333  pa^.  Educational  and  entertaining 
with  a big  message  as  tar  out  as  the  doomsday 
plot  & survivor  education.  $18  tor  the  3 disk  set. 
packaged  with  a free  copy  of  PC-Write  2.71 
complete  with  spelling  checker  and  PC-Write 
utilities;  tutorial  etc 
OIA,  Inc. 

334  Forepeak  Avenue 

Beachwood.  N J.  06722 

201  -6113  or  244-5143  to  chat  with  the  author 

PC/VEGAS  II 

Poker.  Blackjack.  Roulette.  Keno.  Slots— $26. 
Above  phis  Baccarat  and  Craps— $39.  Exact 
Vegas  simulation,  includes  Help,  best  bet/odds 
windows.  Cross-game  scoring.  Graphics  not 
mandatory.  Color  or  Mono.  MS/PC  DOS,  128K. 
CSourceavailable,  ask  Add  $2 tor  shipplng/CA 
res  add  6V^  tax. 

O&HBEARSOFTWARE 
PO.  Box  10793 
Marina  Del  Rey.CA  90295 
(213)374-0358 


CASINO  CRAPS 

All  the  action,  bets  and  odds  of  a real  casro  craps 
fable.  Pass.  Don't  pass.  Come.  Don't  come.  Place 
and  Proposition  bets  with  exact  house  limits, 
odds  and  payoffs,  excellent  tor  beginners  or  ex- 
perienced shooters.  The  dice  roll,  and  payofls 
appear  nod  to  the  bets.  Detailed  manual  covers 
play.  odds,  best  bets.  $35  Visa/MC/AE. 

Free  next-day  shipping. 

MANHATTAN  SOFTWARE 

PO.  Box  146 

Peterborough,  NH  03458 

Orders  toll-free  1 -80(H32'S656. 603-924-9998 


Solitaire 

TameGames  invites  you  to  relax  and  enjoy 

Christmas  package  of  5 popular  Solitaire  card 

games  on  your  IBM  PC  or  compatible.  Limited 

offer  includes  a Menu  program  in  Base.  These 

games  are  the  ultimate  low  stress  entertainment 

with  a wide  range  of  skill  levels.  $27.  plus  $2 

S/HCKorMO 

TameGames 

PO.  Box  40461 

Indianapolis,  IN  46240 

1-317-25^100 


CAN  YOU  BEAT  THE  SPIDER? 

Spider  is  unique,  entertaining  & addictive.  You 
can  only  win  with  good  strategy  and  skillful  play 
Are  you  up  to  the  challenge?  Great  graphics,  on- 
line help  & manual.  Also  mcluded-Klondike  & 
Canfield,  CGA 128K.  color  or  mono  monitor. 
Spider  demO'$5.00.  All  3 programs  - $29.95. 
Visa.  M/C.  Check. 

SOFT-CAROS 
PO  Box  25568 
Portland,  Oregon  97225 
(503)292-3922 


SOLARSIM 

Dynamic  3-0  graphic  simulation  o(  our  solar 
system.  Simulated  planets.  250  asteroids  and 
comets  (inc.  Halley  s).  600  stars  and  the  con- 
stellations. View  heavenly  bodies  from  any  place, 
time,  and  date  Track  comets,  team  stellar  nav- 
igation and  constellations.  50  pg  man.  128K  PC/ 
ir/AT.  DOS  24.  graphics.  Also  Z-100.  TtPC  $29.95 

4$2s/h. 

INTERSTEL  For  CC  orders; 

PO  BOX  57825  (800)622-4070 

Webster.  TX  77508  (600)942-7317(111) 


Natural  Intelligence. 

Everybody  is  excited  these  days  about  Artificial 
Intelligence.  But  tools  come  and  go.  crealms 
stay.  It  takes  more  than  AI  to  stdve  YOUR  problems. 
It  takes  natural  intelligence  • YOURS! 

If  you  agree,  you  ate  ready  to  sharpen  your 
problem-solving  skills,  expa^  your  memory, 
improve  your  coordination,  quicken  your  reaction 
to  various  stimuli,  enhance  your  perception,  and 
maybe  even  stimulate  your  creativity  — while 
having  fun. 

You  are  ready  for  ME-NTORT 


Still  In  Demand. 

MENTOR  '*  is  new  software  for  a rigorous  mental 
workout.  MENTOR"  contains  58  psychometric 
exercises  and  tests  (including  25  complete  I.Q. 
tests  • over  950  problems  - with  separate  sections 
on  verbal  and  numeric  abilities). 

MENTOR" 

For  mind  expansion  and  fun  — just  S49.95. 

To <idci )«« cdfqr  of  MENTOR?  pkaK all  80044^7380 

(a  Tati,  ail  cdkci  91549^5936)  VMiMBHoCad  KOpad 
IBM  PC  ud  coDfaiiblM.  2S6K.  frvdtia  bcani 
Hoiiaic RnaRt. Ik  *3I12-AWt«Calibai'MNliad.T<ut791QI 
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FOR  MORE  INFORMATION  OR  TO  PLACE  YOL  R AD  CALL  212  50.1-51 15  . 


ENTERTAINMENT/  GAMES 


CLUB  PC 


DISNEYWORLO 

FIRST  ANNUAL 
JOINT  SYMPOSIUM 

February  17-21,  1988 

• workshops 

• prasentatlons 

• nnilor  pronwnsda 

• and  Disney  luni 

for  details  on  memberahip 
benefits  (713)  578-1 3«6. 

An  international  user  group. 


CIRCLE  593  ON  READER  SERVICE  CARO 


NEMESIS.. 


‘*lf  you  are  interested  in  Go,  buy  this 
program."  Jerry  Poumelle.  Byte  7/87 
Why  do  the  Japanese  show  Go  on  prime 
time  TV?  Leam  why  they  have  been 
addicted  to  this  game  for  milienia. 
NEMESIS'”,  the  world's  strongest  Go 
program,  is  the  ideal  tutor.  Packed  with 
vHaJ  teaching  features,  NEMESIS'”  even 
tells  why  he  makes  his  moves! 

To  order  call  617-863*1454  or  send  $125 


The  Go  Master  " 

CmCLE  S»4  ON  nCA0€R  SERVICE  CARO 


+ $3  shipping  to: 

Crystall 


lllne  Creations,  Inc. 

St.  Lexington.  MA  02173 


MASTER  CASINO  GAMES 

Leam  casino  skills  w/o  risk!  Craps.  BJackjack. 
Roulette,  Poker.  Baccarat  games  feature  vivid 
color  displays,  odds  into,  complete  manuals 
• EACH  GAME  - $29  • ANY  TWO  - $49  * ALL  FIVE 
- $69  For  IBM  PC/comp  w/cokx  graphics.  Check/ 
MC/Vtsa  ppd. 

HITECH  MANAGEMENT  CORP 
RO- 60x2121 
Boca  Raton.  FI  33427 

Collect  calls  accepted  1-600-332-2049  x 3017 
(305)  392-3678  (FI) 

UPDATE  NFL  CHALLENGE  DATA 

PROROSTR'*  makes  it  easy  to  update  the  Team 
Disk  on  your  NFl  Chalenge  game  using  your  own 
data  base  of  current  player  information.  In- 
cludes team  rosters  revised  to  end  of  1 906.  Prints 
formatted  pnnioul  player  names  and  data.  Re- 
quires your  IBM  type  NFL  CHALLENGE  (copy- 
right XOR  Corp}.  Price  $32.00  ppd  VISA/MC/ 
check. 

H.O.  & S Software 
PO  60x924183 
Houston.  TX  77292 
(713)608-9102 

SPORTS  HANDICAPPING  SOFT 
SSWIN  with  thoroughbred/harness  & grey- 
hound handicapping  software-$29.95,  en- 
hanced-$49.95  Up  to  13  entries  analyzed,  class, 
speed,  times,  track  leng^s.  post,  stretch.  & fin- 
ish positiwts.  Pro  Football  System  $39.95.  Pro 
Basketball  Sy$tem-$49.95.  Add  $2  posl/hand. 
MC/VISA  accepted.  Free  information 
SOFTWARE  EXCHANGE 
R0.B0X5382-PC 
W.  Bloomfield.  Ml  48033 
(313)  626-7208.  Orders:  1-000-527-9467 


HORSE  RACING 

Experience  the  excitem^t  of  Horseracing  with- 
out leaving  your  hotne.  Choose  your  horse  as  the 
odds  board  flashes  the  favorite  and  longshots 
Anticipation  t-uUds  as  you  place  your  bets,  the 
horses  enter  the  gate  and  THEY’RE  OFF.  And  the 
winner  is ...  ???  IBM  PC.  compatibles.  Check  or 
M0$28-95+S3s/h 
Galaxy  Software 
RO.  Box  8303 
Somerviile.NJ.  08876 

FOOTBALL  WAGER  $$$  WARE 

Uncle  VITO  and  Rotten  Robbie  have  developed 
a program  that  will  show  you  the  trueline  on  all 
football  games.  Update  in  5 min/week  and  store 
to  disk.  Complete  with  wager  summary,  sched- 
ule. last  3 years  database.  Gives  2 opinions  on 
the  games,  sorts  out  the  best  games  and  more. 
You  get  user  suppol  and  winners!  IBM&Comp. 
NFL  Trueline  or  college  $39.95.  For  our  neigh- 
bors to  the  North  Canadian  football  $49.95. 

J&R  Software 
523  2nd  Street 
Towanda.  Pa  18848 
(717)265-4259 

•***  ADULT  SOFTWARE 

Watch  these  girls!  Lei  your  PC/XT/AT.  Compat- 
ibles & you  have  some  real  entertainment. 
Games,  graphics  and  more  for  adults  only. 
Volumes  1 and  2 are  $11.95  ppd.  Volume  3 
$16.95  ppd  Confidentially  assured.  Color  or 
graphics  card  needed.  Must  state  and  sign  age 
as  over  21. 

A.O.S. 

PO.  Box  106 
Manon.CT  06444 


ENTERTAINMENT/ 

GAMES 


RNANCIAL 


BRADLEY  4+ 

JOY.STICK,  GAMEPORT 

4 (iain«  Rnd  Cunrr  Control  .Sonwair 
Made  Easy  for  $W.95 


l.iM  Price  h r>vcr  $ 1 59  00 
With  FIS  Strike  FUiRle  SI2I.95 
All  ticnis  .Sold  Separate!) 

We  Ha>c  Over  100  Gamev, 
Eduvalitvflal  FV«>gtiim»  ami  MiHisev  al 

BKi  DISlOl  NT  PRICKS 
CAM.  RKADLKV  ( OMPITKK 

l-(800)  634-0274 

In  Mkh.  (.313)  774-9095 
21013  Si  Gcnntdc'S.C.S  . Ml  4H08I 
Add  $.5  00  S H • Viva/MC'Check.  M.O 
[>»Jerv  ImiuircN  Invited 


ORCLC  SOS  ON  READER  SCRVICC  CANO 


HNANCIAL 


TAX  PLANNING  SOFTWARE 

TAXMASTER:  LOTUS  123  spreadsheet  tem- 
plates to  calculate  an  plan  1987  tax  liabilities. 
Explanations  of  tax  reforms  included  plus  the  new 
W4  forms.  Easy  lo  use  Easily  customized. 
Qualifies  for  discount  on  future  tax  preparation 
programs.  $50.00.  Quick  Delivery.  APPLE- 
WORKS.  Mac/EXCEL  versions  too.  VISA/MC. 
ISLAND  COMPUTER  SERVICES 
3501 E.  Yacht  Drive 
Long  Beach.  N.C  28461 
(919)  278-9483  - (800)  826-7146!  Orders! 

"LOAN  AMORTIZATION" 

AmPack  is  a straightforward  loan  amortizations 
software  package  designed  by  a CPA  & tax  at- 
torney. AmPack  supports  vanable  rates,  gradu- 
ated. skipped,  & principal-onfy  payments.  Also 
includes  ballons,  negative  amortizations,  cus- 
tomized schedules,  loan  analysis  & more.  $49.50 
Vtsa/MC.Add$5s&h. 

Scrftflair.  Inc 
8753  Park  View 
Milwaukee.  Wl  53226 
"(414)778-7200** 


The  Tax  Estimator 


$3995- 


• Estimate  '87  & '88  tax  liabilities. 

• Play  "what  if  questions. 

• Keep  track  of  your  finances. 

• Don't  pay  more  than  you  have  to. 

• Make  the  new  laws  work  for  you. 

(516)931-2516 

Apt  Software  Coipomion  MS-DOS  SoDwire  for 

380  South  Broadway  IBM  PC  and  compallbtei. 

Hicksvilte,  New  York  11801  • NY  la.  add  8%  ulci  ua. 

CmCLE  SM  ON  READER  SERVICE  CARO 


+$4.  ihippiDE  A hcDiSing 
mc/vi$a/cod 
Persanal  Version 


Balance  Checkboak 
Organize  For  Tax  Time 
Eosy  For  Home 
Powerful  For  Business 


ONIY  $74*1 

S3  P/H  & a 6!4%  tax 
VISA/AUC/Oiedi 


NOW — Version  4.1 
Not  Copy  Protected 

i Checks 

& 

^ Balances 

• Sirrgle  entry  occounting  ^ 


CALL  NOW! 

213/661-2031 

9:X  AM— 5 PM/M-F 

CDE  SOFTWARE 

948  Tuloroso  Drive 
Dept.  PC 

Los  Angeles,  CA  90026 


Single  entry  occounting 
system  centered  oround  the  checkbook^ 

• Hondles  cosh  & chorge  tronsoctions 

• View,  edit  or  print  ony  entry  for  o yeor 
with  simple  but  powerful  commands 

• Bolonce  sheet,  cosh  flow  and  profit  & 
loss  stotements,  plus  many  more  reports 

• Prints  checks;  versotile  address  file 

CIRCLE  Ser  ON  READER  SERVICE  CARO 


PC 
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CheckStar  - II 

New!  Free  Demo  Disk 


The  ullimite  checkbook  program 
for  home/busineas. 

•Easy  & Powerful 
•Exceltem  color  support 
•Handles  categories 
•Prints  checks 

•Updatesfree  it  purchased  by  lO-IM? 
♦Only  $49  95-  No  Shipping  & Handling 


RIghlSoll  Inc. 

P.0.B.55135.  HOUSTON.  TX  77255 
(713)  464-3713 

cmctpE  BN  OM  NCAon  temicc  CAW 

MONEYCOUNTS^ 

Is  Only  $161 


lidsy-tM-usi*  CPA-desiKncd  monty 
m.tnagemt‘nt  accounting  system  for 
home  and  buMnoN  Checkin);,  credit 
card  manaKement.  smart  checkbiHik 
balancer,  budgeting,  linancial  state- 
ments. graphics,  financial  data  base 
with  three-way  look  up.  inc)uiry 
reports,  on-line  help,  pop-up  calcula- 
tor. tutorial,  lots  of  capacity  (up  to  wo 
accounts  240(XI  entries  per  vearl  and 
much  more  Not  copy  protected. 


New  version  4.0 
Autometic  entries 
and  more! 


(.  all  or  sc-nd  5k>  •*  $3  shipping  handling 
C hesk  VISA  Mt 

1-800-223-6925 
In  Iowa  31'»  373-0224 

S J 0*p«  M 

£ 092bSurrSyOrrv9NE 

£.  CM*/  Rsixds  Iowa  52402 

ORCLE  599  ON  READER  SERVICE  CARO 


•••THE  MONEY  ANALYZER*** 

Handles  all  money  calculations.  Fast  & accu- 
rate! Mortgages,  amortization  schedules,  com- 
parative analyses,  annuities,  txmds.  present  & 
future  values  & morel  Create  custom  print  outs 
full  documentation.  A must  tor  anyone  working 
w/money  30  day  money  back  guar-i  • rFree 
Ram  Disk  it  you  order  from  ad.  S69  PPD 
LfS  SOFTWARE  DESIGN 
PO  Box  23595 
Detroit.  Ml  46223 
{313)537-4445 


HISTORICAL  MARKET  DATA 

**Per1orm  Technical  Analysis  on  Stocks” 

IBM  PC  ASCII  format  Latest  250  days  of  Price 
& Volume  data  on  all  30  DJIA  stocks,  the  DJIA 
and  OEX  indices.  Gold  & Silver  Updatable  S29 
Includes  6 macro-driven  Lotus2  templates  le: 
Rel  Str.  MOV  Ave.  On  Bal  Vol.  Non-Linear  Regr 
Other  data  availabe.ie:  DJIA(§)  t^hr  Intervals.  Add 
$2  S/H  NY  residents  add  8.25%  sales  tax. 
Equity  Captial 

Orie  World  Trade  Cent®.  Suite  8817 
New  York.  NY  10048 


CAPTOOU  $49 


Poftfolo  & IRA  Mantgwr  ^ 

■ StockftTBondarFundsrDpr.  A&sets 

• True  security  & portfolio  AOI 

• Multiple  portfolio  batch  ops 

• Over  10  reports  plus  graphics 

• Dow  JonewCompuserve  updates 

• FIFO,  avg  & spec  tax  lots 
Rtok  AdjuBted  Stock  Evaluator 
Bond  SwapnrrC/YTM/Evaluator 
Prospecting  ft  Client  Manager 

• Auio-diaUmemo  merge/labels 

• Who  owns"  & key  word  screens 
4S-day  S-bsck  guarantee  CAT/MC 

CALL  800-826-8082 

TECHSERVE,  me.  (206t  747-5598 
POB  70056,  BeBnve.  H A 911007 
CIRCLE  600  ON  READER  SERVICE  CARO 


IRRworks  $89 

Ate  you  using  a spreadsheet  for  IRR'S?  Full 
screen  menu  and  pop-up  windows  make  IRR  & 
PV  simple  Fast  computation,  up  lo  360  uneven 
periods.  Easy  input  ; automatic  steps,  %growth. 
replication;  internal  hand  calculator:  accepts 
dates  & fractional  periods,  too!  Reads  spread- 
sheet PRN  Files!  Name,  save  cases:  easy  case 
management.  256K  cokx/mono.  30  day  $ back 
gu3r.S89tS5s/ht  NY  tax  chk/Visa/MC 
KEEP  IT  SIMPLE  SOFTWARE.  INC 
580  Fifth  Avenue 
New  York.  NY  10036 
(800)543-KtSS  (212)764-K1SS 


INTRODUCING  InvestNow! 

Memory  resident  PC  investment  tool  that  pro- 
vides the  computation  of.  Buying  Puts.  Buying 
Calls.  Writing  Covered  Calls  and  Writing  Naked 
Calls.  Writing  Puls  & Stock  Yield  $79  • S3  S/H 
Chk/MO/Amex  (GA  residents  add  sales  tax) 
FREE  Demo  is  available! 

EMERGING  MARKET  TECHNOLOGIES 
RO  Box  420507 
Atlanta.  Georgia  30342 
(404)237-9473 


US/Non*US  Bond  Analyzer 

'BMW  IS  more  than  a versatile  bond  calculation 
Template,  it  is  a useful  set  of  Utility  Macros  for 
bonds'  Compute  yield-to-maturity  or  duration 
on  a cell  or  a range  Parameters  such  as  ac- 
crual, last/next  coupon  dates,  are  accessible 
Build  your  database  or  portfolios  with  it.  Zoom 
in/out  to  view  or  hide  BMW.  11  handles  all  US  se- 
curities (as  Monore).  Zero's.  Eurobonds,  and 
Non-US  issues.  BMW  can  be  set  to  handle  Ex/ 
Cum-dividend  For  Lotus  1-2-3  (20*)/  Symp, 
(l.t-^)onlBM  PC.$99Amex/Chk, 

MicroTempo.  Inc. 

1226  North  Bedford  Street 
Arlington.  VA  22201 
(703)243-9603 


TO  PLACE  YOUR 
AD  IN 

PC  Magazine  Classified 
Markelplace 
Call  (212)  503-5115 


GRAPHICS 


Create  graphs  the  way  you  want  them  (35  basic  graph  types  can  be 
used  to  create  numerous  renditions).  Make  posters  and  flow  charts 
•with  full  screen  editing  of  text. 


• Vary  character  font,  size,  position,  color  • Stack  and  overlay  graphs 

• Create  O-dimansional  graphs  (fishnet  • Stochastic  Distribution 

ft  contour)  • Independence  Testing 

• Linear  ft  Non-Linear  Regression  • Descriptive  Statistics 

Contact:  Scientific  Programming  Enterpriaea,  P.O.  Box  669, 
Haalett,  Ml  48840  • (517)339-9659 

CIRCLE  7B1  ON  READER  SERVICE  CARO 


♦ ♦ 


FINALLY! 

A utility  that  lets  you  run  color  graphic 
programs  on  monochrome  monitors. 


Mode-MGA  is  a 3K  memory-resident  utility  that  runs 
games,  BASICA  graphics,  business  graphics  and  other 
CGA  specific  graphic  software  on  your  Hercules  or  com- 
patible MGA  adaptor  and  monochrome  monitor. 

30-day  unconditional  ONLY  95 

money  back  guarantee.  ^ f 


m TS  ri  TS  ^ Shipping  S Handling) 

T.B.S.P  INC. 

2265  Westwood  Blvd..  Suite  793.  Los  Angeles.  CA  90064 
(213)  312-0154 


3Smm  SLIDE  FROM  YOUR  PC 

(XMPUTER  SLIDE  EXPRESS  converts  graphic 
files  produced  on  the  IBM  PC  inlo  brilliant  3Simm 
color  slides  with  color  resolution  400%  better 
than  your  monitor  Leave  your  printouts  behmd. 
Use  high  resolution  color  slides  up  to  4000  line. 
COMPUTER  SLIDE  EXPRESS  $9/slide. 

VISUAL  HORIZONS 
160  Metro  Park 
Rochester.  NY  14623 
(716)424-5300 

PC-KEY-DRAWVER.3.27$15 

Complete,  last,  easy  graphics  program  with  20+ 
fonts.  640-+  patterns,  virtual  page,  layers,  mac- 
ros. rotate  to  any  angle,  zoom,  and  more!  Share- 
ware trial  $15  tor  program,  disk  manual.  1 li- 
brary disK  quick  ref  card,  Register  $100  fw  above 
plus  3 extra  library  disk,  manual,  binder,  support. 
OEDWARE 
PO.  Box  595 

Columbia.  MO  21045-0595 
301-997-9333 

YOU  DON’T  NEED  A PLOTTER... 

To  gel  beautiful  charts  from  MAGNA  CHARTER. 
View  the  finished  product  on  screen.  Pie.  Area 
Line,  vert  & hortz  Bar.  Stacked  Bar.  Multibar  92 
pp  User  Manual  in  3-nng  btnd&  Requires  128K, 
color  graphics  adaptor,  RGB  or  graphics  CRT. 
Price  $79  plus  $4  S&H.  Not  copy-protected 
Brxhure  available. 

MACOMB  COMPUTER  SYSTEMS 
30612  Jefferson  Avenue 
St.  Clair  Shores.  Ml  48062 
(313)445-6982 


GRAPHIC  PRINTER  SUPPORT 

At  last  IBM-PC  graphics  support  for  your  dot 
matrix  printer.  Use  the  PrtSc  key  (o  produce 
quality  B&W  or  color  scaled  dot  matrix  repro- 
ductions of  your  display  on  your  Epson.  IBM. 
Okidata,  HP.  IDS,  Centronics.  DEC.  A^iadex.  Oa- 
tasouth.  Gemini.  Tl  850.  Toshiba.  NEC  8023,  or 
C ftoh  printers.  If  your  pnnter  is  not  listed,  let  us 
know  and  we  will  support  it  GRAFPLUS  sup- 
ports all  versions  ot  PC  or  MS-DOS  and  will  op- 
erate with  IBM  (ind.  E(^).  Techmar,  and  Hercules 
graphics  boards  $4995. 

JEWELL  TECHNOLOGIES.  INC 
4740  44th  Ave  SW  Suite  203 
Seattle.  Wasfimgton  98116 
(206)937-1061. 1-8(XW28-282Bext.527 

FORTRAN/raSCAL  GRAPHICS 

GRAFMATIC  (screen):  75  Microsoft  FORTRAN/ 
PASCAL.  RM.  Lahey  2.1  callable  subroutines 
Includes lOOpageusermanual  Graphiesprim- 
itives.  total  2-D  plol  support.  3-D  plots  & solid 
models  EGA/C(iA/Hercules  monochrome  sup- 
port $135  HRH-lplotlei^TfyPLOTMATICIor 
complete  plotter  graphics  capabiiities.  Works  w/ 
GRAFMATIC.  $135.  Both  $240.  Askabout  our  15 
Fonts! 

MICRXOMPATIBLES.  INC 
301  Prelude  Drive 
Silver  Spring.  MO  20901 
(301)593-0683 
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FOR  MORE  l\FORMATIO.\  OR  TO  PIACE  YOVR  Al)  CALI.  212  5().i-SU5 


GRAPHICS 


PAINTBRUSH  UTILITIES 


• Display/Save  EGA  images  PAST! 
with  our  sub-secor>d  Displayer 
Starxl-atone.  resident,  or  MS  C 
interface. 

• EGA  ‘Screen  Grabber',  only  SK. 

• Edit/Create  PC  Paintbrush  Fonts 
with  our  Dual-Font  Editor 

• Make  large  cutouts,  locate  XY 
coord's,  easy  slide  shows, 
program  demos,  etc. 

• All  for  $49.95.  *i2SlH 

(See  the  speed...Oemo  Disk:  $5) 


35  Mobud  Dr.,  Houston.  TX  77074 
(713)771-4914 
OutaWa  TX:  (900)  227-0918 


CMCU  752  ON  RCAOCR  SERVICE  CARO 


HEALTH 


AHENTION  DIETERS!! 

Powerful,  innovative  new  PC  software  package 
Schedule  weight  loss  n calendar,  list  or  graph 
form.  Protect  future  weight  on  diets  based  on  your 
personal  data.  Compare  diets,  effects  of  exer- 
cise. Design  your  own  diet  to  reach  your  own 
GOAL  by  spepic  date  • much  more.  Send  $29.95 
lor  disk  and  users  guide. 

TR  Software 

3B30  Forest  Drive  Suite  206 
Columbia.  S.C.  29204 
803-782-6851 


INVENTORY 


—dFELLER  INVENTORY*** 

A business  inventory  program  written  in  modi- 
fiable dBASE  source  code  The  menu-driven 
program  lets  you  locate  items  by  inventory  name 
or  number  It  keeps  track  of  reorder  points,  ven- 
dors. average  cost  & other  information 

*dFEIlER  Inventory  $150/Requires  dBASE  ll/lll 

'dFELLER  Plus  $200/with  History  & PO’s  FIc- 
quaes  dBASE  III  • IH  PIUS  (tor  stock  rooms) 
FELLER  ASSOCIATES 
550CRPRA.ROUTE3 
Ishpeming.  Ml  49849 

•••  (906)486-6024  ••• 


INVENTORY 


INVENTORY  MANAGEMENT 

Stock-Master  4.0.  commercial  grade  system 
provides  Stock  Status.  Purchase  Order  Writing 
& Tracking.  Trend  Anayfsis.  Quality  Control  Re- 
porting. Detail  Anaylsis,  Bill  of  Materials.  Multi 
Locations  and  more.  Modular,  'micro'  priced  & 
configured  to  you  needs  Cobol  Soiree  available 
APPLIED  MICRO  BUSINESS  SYSTEMS 
177-F  Riverside  Ave 
Newport  Beach.  CA  92663 
(714)759-0582 


SUPER  RETAILER *  * * is  HERE! 

Find  out  why  over  500  purchases  a second  are 
made  on  the  finest  point  ot  sale  program  Uilra- 
Itexlbility-cash.  returns,  credit,  depis, ..  Control 
you  business  Keep  hack  of  your  money  Inven- 
tory module— $99  Become  a Super  Dealer 
Modules  for  accling  integrate  automatically  60 
Day  Money  Back  Guarantee.  VISA/MC 
PMC 

100  East  2nd  Street 
MineUa.  NY  11501 
800-OIAL-PMC  m NY.  516-294-1400 


MANUFACTURING  INVENTORY  $99 

Inventory  control  with  Bili-ot-Materlal  Process- 
ing and  vendu  file  for  small  to  medium  sire  balch 
manufactues  u )ob  shops.  Protect  material  re- 
quirements, allocate  material,  maintain  material 
cost  per  work  order  and  tor  all  WIP  Allows  up  to 
3 remote  terminals  to  receive  or  issue  material. 
Meets  suppher  log  requirements  ot  MIL-l-45206. 
REAL  TIME  AUTOMATED,  INC 
1340  B No  Dynamics  St 
Anaheim.  Ca  92806 
714-99^11 


LEGAL 


L-PLOT... 

A Metes  & Bounds  program  to  plot/pnnt  plats 
of  any  scale*  Any  description-  use  Any  mea- 
suement!  Cate,  areas,  error  of  ciosue.  plots  mufti 
tracts  l6M/compat  with  monographics.  CGA  or 
E(^  capability.  $190.  Or  send  $15  for  real  work- 
ing demo,  refundable  with  order.  Visa/MC/chk. 
Free  info. 

LAN/SCAN.  Inc. 

RO.  Box  6663 
Abilene.  TX  79608 
(214)624-6419 


THE  SHOWCASE  FOR  PRODUCTS 
AND  SERVICES  IN  THE  MS  DOS 
MARKET  . . . 


MAILING  PROGRAMS 


BEST  YET  MAILER  • ONLY  $30 

This  great  mailer  lets  you  create/use  nxriliple  files, 
print  labels  1-2-3  across,  optionally  sort  on  up 
to  4 fields:  copy  between  files,  print  in  name, 
company,  city,  state,  np  or  your  own  order  Ex- 
port & Import  ASCll/DfF  file  mdudes  memo  and 
6 user  coded  fields.  Visa/MC 
NORTHERN  LIGHTS  SOFTWARE 
6311  DeBarr  Road  Ste  193 
Anchorage.  Alaska  99504-1799 
907-753-4446 

POSTWARE  MAILING  SYSTEM 

Automate  mail  preparation.  Cut  postage  costs 
by  9y>(  per  piece  or  more  Only  PostWare  prints 
address  labels  in  bundle  and  bag.  bulk  mailing 
order  Not  a useless  zip  code  sort  Prints  ad- 
dress labels,  bag  tags/iray  labels  Calc  post- 
age Works  with  dBase  III  PLUS.  DATA^E. 
PowerBase.  Smart  & others.  Also  ASCII. 

♦ 1st  & 3rd  Class— $195  * 2nd  Class— $395 

♦ Carrier  Route— $300  ♦ PostWare  Jr  — $69 
PoslaiSoft.lnc. 

515  Division  St. 

U Crosse.  Wl  54601-4544 

800/831 -MAIL  (6245) 608/784-3500 

FLOWMAIL  PLUS  V3.0  — F $100 

Fu  everyone!  Does  everylhtng  inci  dup  elim.  rnge/ 
pge.  stats.  Nth  samp,  bulk  mail  sort,  sort  on  any 
field,  auto  add  carrier  route  #,  print  sack  labs, 
print  labs  1/3/4  across,  rep/env/cards  mad  mge. 
select,  and  import/export  Standard  fields  + 
phone,  data  line.  2 dates,  money,  and  CR  #,  Un- 
limited records.  Easy  to  use  Call  Today* 
FLOWSOFT  custom  programming 
675  Franklin  Rd  ivi^ 

Marietta.  Ga  30067 
404428-4028 


LABEL  MASTER  3.1  $49.00 

Chosen  1987  Editors  Choice  by  PC  Magazine 
Label  Master  provides  aN  the  features  needed 
to  produce  well  managed  mailing  lists  and  la- 
bels. Handles  universal  selecl/sort  on  all  fields. 
Includes  note  fields  tor  record  coding.  Fmds  du- 
plicates. Aulo  dialer.  Unlimited  records  VISA/ 
MC/AMEX  accepted 
BEST  PROGRAMS 
2700  South  Quincy  Street 
Arlington.  Va  22206 
1-800-368-2405/703-820-9300 


MAIL-TRACK-M$19S 

Flex4}le.  powerful,  customizable.  1 to  24  user- 
defined  fields,  up  to  20  user-defined  reports, 
check  tor  duplicates,  auto  city  and  slate  for  more 
than  20.000  zip  codes,  allow  US.  Canadian  and 
foreign  addresses,  imput  & export  ASCII  files, 
select  & sort  by  all  fields,  mail  merge.  Bulk  Sort 
option  $195.  Trial  version  for  $2.95 
SAWNA  MICRO  SOFTWARE 
1305  South  Rouse-Dept  PCMB 
Piltsbug.  KANSAS  66762 
(316)231-5023 


THE  MAIL  ORDER  ACCOUNTANT 

Order  tulfillment/Llst  management.  Includes 
customer  lists,  labels  in  6 lormats.  inventory,  in- 
voicing. accounts  receivable,  customer  pay- 
ments by  cash/credit  card.  Pnnts  snipping  labels, 
credit  card  slips.  UPS  shipping  manifests,  sales 
lax  report  dBase  III  Plus  source  code  provided 
$750,  demo  $25+ $3.50  S/H. 

GOLDSMITHS  ASSOCIATES 
46  Shattuck  Square.  Suite  86 
Berkeley.  CA  94704 
(415)  540-8396 


MEDICAL 


COMPUMEDIC'* 

PROVEN  Practice  Mngt.  System— in  use  5 yrs. 
Patient  data  management.  A/R.  G/L  state- 
ments. insuance  forms,  practice  analysis,  word 
processing,  recall,  delinquent  tracking,  histori- 
cal data.  FLEXIBLE!  user  designed  torms/re- 
pods  $4000.  Training  avail  Dental  (OentalWarel 
eyecare/optometry  (EyeMate')  & Vet.  (Vet- 
Logic'*)  also  avail..  Dealer  inquiries  invited. 
CATA  STRATEGIES.  INC 
332  S.  Juniper  St.  Suite  210 
Escondido,  CA  92025 
(619)469-9218 


^ miiRKcmiicc 

the  ultimate  target  market! 


The-  l-r.ii'cl  wli..  r-  .iil  l'( 

Ihcir  Drily  concern  is  gelling  «hal  they  neeii  « 


<l  >r  ’l..i.c  t>  . nine  to  shop  aMund. 
quickly  as  posMhIe 


Theyl]  DIRECT  their  attention  to 
PC  Magazine  Classified  Marketplace 


K<ir  llx'iii  I’l.'  ri.i'Mfii-'l  \l.irk>‘i|>l.u  i‘s  [iim  t Krspimse^'Display  Ad  rnrm.il 

represeiiLiaful,  easy  and  cimiellectivp  method  o(  pniduct  urquisiliiin.  Thr^' knnw  il 
will  have  the  pmducU  they  need  and  the  inrormalnin  they  want  rr-garding  prKe. 
volume  discounts.  speciHcations  and  deliyrry. 

ir you  think  that  vour  busineu  ran  heneht  from  the  :I7S.0UU  brand  speririers  who 
read  PC  Magazine  VOl  "RE:  KIUHT' 

So  take  DIRECT  action  and  call  (212)  503-5115 


PC  MAGAZINE 
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CLASSIFIED 


THE  SHOWCASE  EOR  PRODUCTS  AND  SERVICES  IN  THE  MS  IMIS  MARKET  . 


CLAIM^TRONIC.  ™ 

We  are  to  medical  claims  processing  - 
what  Lolus  is  to  spreadsheets.  Medical 
and  Commercial  claims  liled  elecIrorKcal- 
ly.  also  prints  paper  claims  and  receipts 
from  an  exter>sive  potent  database.  SeR- 
laught  within  3 hours.  Includes  a free  form 
electronic  note  pad  and  other  addiiiortal 
features.  Corrplete  a claim  in  one  mini/lel 
FREE  CLAIMS  FIRST  60  DAYS!  11795. 

SOFISTICATED  SOFTWARE.  INC. 

3187  East  Bay  Drive  / Suite  'H " 
Lvgo.  FL  33541  Tel.  1 -eCXKMe^MSS 

CmCLE  7S4  OM  READER  SERVICE  CARO 


MEDICAL  SYSTEMS  WITH  ECS 

All  PPM  products  have  electronic  claims  sub- 
mission (ECS)  to  Medicare  & commercial  car- 
net, paper  claims  loo. 
e PC  ♦ CLAIM  $89.95:  claims  only. 

• PC  ★ CLAIM  w/ICO  s.  CRT  s & HCPC  codes 
$229  95. 

e PC *  * •• CLAIM  PLUS  claims  only  w/patieni  file. 
Complete  a claim  m one  minute  $459 
e THRESHOLD  * TM  $1,995.00  Claims,  A/R 
patient  billing. 

e THRESHOLD  $3,995.00  Claims  A/R  patient 
billtng.  complete  practice  management,  statis- 
tics, analysis 

e CLAIM  * NET  Nationwide  claims  clearing 
house.  Full  100%  credit  on  product  upgrade. 
PC  * CLAIM  & PC  « CLAIM  PLUS  both  house 
30  day  money-back  guarantees  IBM  PC/XT/ 
AT/compatibik  MS-DOS  256K 
PHYSICIANS  PRACTICE  MANAGEMENT 
1810  S^th  Lynhurst  Suite  Q 
Indianapolis,  IN  46241 
(317)248-0357 

Un  continental  U.S.  call  (800)  428-3515 
Indiana  residents  call  (600)  792-3525 

ORs/ASSISTANTHAS  IT  ALL! 

Profit  with  the  most  complele  software  lor  PCs 
Not  |ust  billing  & A/R  but  insur  forms.  Super- 
bills, insur/referral  tracking.  PROBLEM  ORI- 
ENTED RECORDS,  productivity,  scheduling, 
recall.  MORE.  Up  to  5 drs.  Created  by  an  MD. 
provOT  over  6 yrs.  Only  $969. 30  day  trial.  CAN 
YOU  AFFORD  NOT  TO  TRY  IT?  MC/VISA. 
MEDSOFT  OF  CALIFORNIA,  INC 
13588  Samantha  Avenue 
San  Diego,  California  92129 
Toll  free  (800)  541-0900 


TO  PLACE  YOUR 
AD  IN 
PC  Magazine 
Classified 
Marketplace 
Call  (212)  503-5115 


PC+MIDI 

It’s  a simple  equation.  To  plug  your  PC  or  PC-compatible  into  the 
modern  world  of  music-making,  use  the  complete  line  of  MIDI  soft 
ware  and  hardware  from  VOYETRA  TECHNOLOGIES. 

□ SEQUENCER  PLUS:  65-lrack  total  MIDI  recorder/editor 

□ CONVERSION  PLUS:  file  converter  for  music  nofaiion  programs. 

□ MICH  MASTER:  network  organizer  and  sound  librarian 

□ OP-4001:  PC/MIDI  interface  card. 

“fVe  rwver  seen  a more  povnrtul.  easy-fo-use  music  and  recording 
system  bug-free  " {PC  COMPANION) 

= MUSIC 

For  rrtore  information  or  your  nearest  dealer,  contact  VOYETRA  TECHNOLOGIES, 
Dept.  C.  426  Mt  Pleasant  Avenue.  Mamaroneck  NY  10543.  or  call  (914)  698-3377 
CIRCLE  7S5  ON  READER  SERVICE  CARO 


THE  ELECTRONIC  HYMNAL 


Down  tfcroo^  the  tget.  parens  have 
espieMed  their  faelirfi  a^  pasted  on 
their  faith  to  iher  children  diroucb  k^. 
h ia  in  this  iptrit  thst  we  offer  this  feidi 
(ferelopcnent  program. 

70  Ctsnpuler  Geoerased  Sonfs  of  Joy  A Praise 
Usten,  SioE  Atoet,  or  Plsy  the  Tune  Getnes 
25  Children's  Scmp  25  Cfeistrnss  Hynsis 
20  More  of  the  Old  Tne  Psvahie  Hyrm 

PCTROS  SOFTWARE 
120  DEER  POINT  DRIVE  #27B 
HENDERSONVILLE.  TN  .3707.5 
(615)  S22-76I7 

$34.95  -f-SZOOS/H 

VISA/M  CXHECK/M.O 
CIRCLE  7S«  ON  READER  SERVICE  CARO 


FORTE!  PC  MID!  SEQUENCER 

16  tracks  Record/Playback  with  merge.  16 
channels/lrack.  60.000  notes.  Most  powerful 
Midi-data  editing  available.  Step  Sequencer  with 
amazing  rhythmic  flexibility  Lightning  aulolo- 
cation.  Automated  punch,  quantization,  loop- 
ing, filters,  transposition,  conductor,  song 
position  pointer.  DOS  shell,  more.  $250 
LTA  Productions 
PO.  Box  6623 
Hamden,  06517 
203-787-9857 

MU$!C  S/W  CATALOG!  |60PGS) 

Learn  how  you  can  compose,  edit,  play  and  print 
music  using  your  IBM  or  other  PC.  Complele. 
detailed  into  on  the  leading  music  software 
products  inc).  waveform  editors,  transcribers, 
educational  software,  sequencers.  MIDI  inter- 
faces & more.  Get  the  facts  before  you  buy. 
Competitive  prices!  Send  $3. 

SCHERZANOO  MUSIC 
Dept.  PCM,  PO.  Box  3438 
Milford.  Ct.  06460 
(203)783-8758 


Tape  'N  Step 

For  IBM  & compatibles  is  a sequencing  soft- 
ware based  on  a spreadsheet  concept.  Some  of 
the  features  are  real-time  & step-lime  record- 
ing. 85.000  notes,  2048  tracks,  crescendo/di- 
minuendo. dynamic  Ctrl  , delete.  & copy  modes, 
loops  & nested  loops  & much  more.  $150.  For 
more  information  iwite  or  call: 

The  Midi  Connection 
PO  Box  282  Stn.  D.  Montreal 
Quebec.  Canada.  H3K  3G5 
(514)933-5127  Dealer  inquiries  invited 

SONGWRIGHT  Ml 

MUSiCPROCESSOR  prints  professional  sheet 
music  with  lyrics.  Full-screen  graphics  editor. 
Transposes  to  any  key,  plays  tunes.  Features 
multiple  staff  & voices,  harmony,  counterpoint 
bass/treble  all  time  signatures.  IBM/  Epson,  Star 
Printers.  Send  $49.95  + $2  s/h  or  write  tor  free 
sample  output. 

SONGWRIGHT 
Route  1.  Box  63 
Lovettesville.VA  22080-9608 
703-822-9066 


ONE-OF-A-KIND 


THE  MARRIAGE  COUNSELOR  ' 


A confidential  marntfs  asaeaKica,  andyiis  A 
evaluatmi  — Combined  with  a psacimliaed 
action  plan  for  nurriafs  enncbnenL 

If  Your  Marriage  It  Good. 

Thif  Can  Make  It  Better. 

If  Bad.  It  May  Save  IL 
A Self-He^  Expert  Syttem  Prom 
HUMAN  PERSPECTIVES.  INC 
120  DEER  POINT  DRIVE  #27B 
HENDERSONVILLE.  TN  37075 
(615)  822-7617 

$49.95  +$3.00S/H 

VISA/MCCHEOC/M  O 
CIRCLE  767  ON  READER  SERVICE  CARO 


APPLICATION  INTERFACE 

Transfer  data  between  micro/mini/maintrame 
applications.  Eliminate  duplicate  date  entry, 
BOSTON  ACCESS  reads  data  from  the  screens 
of  one  application  and  rekeys  it  into  a second 
application  Uses  a powerful  scripting  language 
With  simple  English  commands  Requires  ter- 
minal emufalors  for  non-PC  applications  Visa/ 
MC/Ck/P0$99 

BOSTON  SOFTWARE  SYSTEMS.  INC 
76  Whitney  Street 
Sherbom.MA  01770 
(617)653-5105 


PREVENTATIVE 

MAINTENANCE 

MAINTENANCE  A INSPECTION 

An  easy-to-use  computerized  method  to  orga- 
nize. operate,  and  conmil  an  effective  preventive 
maintenance  system  Applicable  to  any  type  of 
business  or  intJuslry.  Full  screen  input  and  dis- 
plays, plus  function  key  help  command.  Main- 
tains historical  data,  creates  work  orders,  and 
provides  numerous  reports.  For  into,  write  to: 
PENGUIN  COMPUTER  CONSULTANTS 
PO.  80x20485 
San  Jose.  CA  95160 
(408)997-7703 

COMPUTER  CARE  KITS29.95 

You  cannot  afford  to  be  without  your  own  main- 
tenance kit  containing:  Anii-Stat.  Screen  Clean. 
Cabinet  Care.  Air  Ouster.  Head  & disk  cinr.  & Hi- 
tek  electronic  degreaser,  all  you  need  m your  own 
6 Pack  ol  Aerosols  tor  regular  preventative 
maintenance  of  Hardware  For  the  user  who  cares 
& values  their  equipment  Tel:  800-922-2436 
Glade  Chemicats  (Computer  Division) 

12629  N.  Tatum  Blvd.  Ste566 
Phoenix.  AZ  85032/ $4.95  s/h 
MC/VISA -AZ  Res  +6.7%  tx 


PUBLIC  DOMAIN 

PUBLIC  DOMAIN 

Public  Domain  and  user  supported  software  for 
IBM  and  compatibles. 

• Get  more  bytes  tor  the  buck! 

• 100's  of  disks  and  1000’s  of  programs. 

• Low  as  $1.25  per  FULL  disk. 

• Send  $1  for  directory  disk  set. 

Visa/MC  accepted 

US/PO  LIBRARY 
226  N.  Main 
Clinton,  TN  37716 
615-457-21X 

••  1-800-262-6053  “ 

IBM  P D.  & User  Supported  software,  as  low  as 
$1 50  per  diskette!!!  II  you  are  curious  or  a long 
time  user,  call  our  24  hour  order  Ime  and  ask  for 
a free  catalogue  The  newest  and  best,  all  types, 
from  accounting  to  word  processing.  Call  NOW! 
(MS601 -428-5722) 

SOFTWARE  CAFE 
1125West10thSt- 
Laurel.  MS  39442 
1-800-262-6053  24  hfs 
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PUBLIC  DOMAIN 


oil  1«n-W3-5084  lof  FREE  CFUIogI 

SM  PC  SattwM  OJkOmi 
0r%O7Vi)»klui: 

0««r  IISOpt«gramsp*d>a0ieQ<Ph*anAiPtfa. 
•KhMMI«  •vil«Helerenl|i  t3  76  Cackag 

a vide  range  d lypaa  d pregrama.  etghidng 
Panenai  Prance,  ^ograrrvring  Languagee.  AoEourewig. 
~>a«ne»,  UUliae  l«r  Mi.  Scfeen.  and  PreiNr.  L^iua 
aornahcda,  dBatc  program  Mae  oore amad  on  ihe 
(Mu  WedrdonUaUaCard.Vu  orCOO 
Paopla’iCboIea 

P.O.BOI3061  WarnerRo6iM,GA3I0M 
MOO-SAJ-SOtU  • I.9i2-«224I093 
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TURBO  PASCAL  $2/disk 

TSS  IS  a BBS-by-mail,  no  modem  needed  (long 
distance  is  more  SSS  than  mails}!  90-^  disks  ol 
Pascal  lies  Most  inci.  source  code.  All  files 
compressed  Membership  fee  ($25)  incl.  Free 
starter  phg.  and  2 FREE  disk  with  tst  order  Norv 
members  $7/disk  Cat.  list  $5  VISA/MC/COD 
(s/h  extra)  (data)  617-545-9131 
TURBO  SOURCE  SEARCH 
RO.Box876 
Scituale.MA  02066 
(VolC€)617-545-6677 

S3.00  SOFTWARE  FOR  IBMPC 

Hundreds  to  choose  from,  wordprocessors,  data 
bases,  spreadsheets,  assorted  games  for  all 
ages,  communications,  business,  music,  art. 
programmmg  language  and  useful  utilities  lor 
making  your  computer  easier  to  learn.  Most 
programs  have  documentation  on  the  disk.  Wnte 
tor  your  FREE  catalog  today* 

BEST  BITS  & BYTES 
PO  Box  5332;  Dept.  M 
North  Holtywood.CA  91616 

IBMRD.  SOFTWARE... 

Our  FREE  catalog  contains  the  best  Public  Do- 
main & Shareware  seieclions  for  IBM  and  com- 
patibles available  'He  oiler  hundreds  of  DSDO 
disks  with  Word  Pro/Games/Util.  /&  so  much 
more,  lor  business  or  home  use.  At  $3  (X)  per 
5.25*  & $5.00  per  3.5*.  Fastest  service  around 
MC&VISA 
JOX/PC 
RO.  Box  1561 
Corona.  Ca  91716 
(714)734-7075 
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FOR  PRODUCTS 
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REAL  ESTATE 


PROPERTY  MANAGEMENT 

Since  1978  over  6.500  users  of  our  software  have 

found  It  comprehend.  flexM  and  easy  to  use. 

We  otter  systems  to  manage  the  following  types 

of  properties:  COMMERCIAL/RESIDENTIAL/ 

CONDOMINIUM/HOME  OWNERS  ASSOC  / 

MINI-STORAGE  FACflJTIES 

For  more  info,  and  sample  pnntouts  call. 

REALTY  AUTOMATION,  INC 

2539Saleroso 

Rowland  Heights,  CA  91 748 

818-913-1244 


MORTGAGE  LOAN  CALCULATOR 

Quality  buyers  by  loan  type,  income.  Mo  pay.  or 
home  purchase.  Enter  one  item,  calculates  the 
others  plus  taxes,  down  pay.  PMI/MIP.  ex- 
penses, points,  clos  costs,  cash  required.  Do 
what  if  with  rale,  term,  debt.  etc.  pnnt  qualifying 
and  counseling  reports  with  amortization 
schedules  Price:  $t65.  demo  avail. 

HMS  Computer  Company 
240t  Pilot  Knob  Road.  #108 
Mendota  Heights.  MN  55120 
(612)452-5928 


HOMEWORKS  $40 

Home-Buyers,  realtors,  lawy^s.  bankers  Com- 
pute mortgage,  payments  and  totals,  any  pay- 
ment period,  balkxins  too!  OETERMIf^  YOU 
CAN  BORROW  Print  detailed  amortizalion 
schedules  and  yearly  totals  Name  & save  cases, 
simple  case  management  Full  screen,  win- 
dows. help,  fast  256K.  cokx/mono.  30  day  Sback 
guarantee  $40 «^Ss-*^hchk/Visa/MC 
KEEP  IT  SIMPLE  SOFTWARE.  INC 
560  Fifth  Avenue 
New  York.  NY  10036 
8()0-543-KISS  212-764-KISS 


$$  INVESTMENT  ANALYSIS  $$ 

No  one  makes  analyzing  income  producing 
property  easier  (tree  demo)  with  such  price- 
pertormancecomfortat$170  Stand  alone,  fully 
compiled,  loan  amort  and  deprec  schedules. 
1986  tax  changes,  custom  features  Cash  flow 
and  detailed  sale  analyses  uncover  buy/hold/ 
sell/relin  /exch.  decision  insights 
The  SOFT  ESTATE 
Five  Villa  Verde  Or , suite  110 
Buffalo  Grove.  IL  60089 
••(312)259-6301  •• 


APPRAISAL  AIDS- VOLUME  1 

Templates  for  Multiplan  or  Lotus  1-2-3  In- 
cludes: anxxtization  schedules,  Ellwood  and 
Akerson  yield  analysis:  Ellwood  tables:  annuity 
valuation  analysis  fixed  amount  or  %.  step  lease/ 
variable  pymts . cost  approach  form:  sales  ad- 
justment grids,  etc  IBM  PC  or  compatible  run- 
ning DOS  2.0  or  better.  Mulliplan  ver.  2.0  or  better. 
Lotus  1-2-3  ver.  1A  or  better.  Check  or  M O. 
$^00.  Specify  Multiptan  or  Lcffus  1 -2-3  version 
APPRAISAL  AIDS 
22438  Martella  Ave 
Boca  Raton.  FL  33433 
(305)486-5699 


PROPERTY  MA.\AC£MENT  SOFTRARE 
FOR  IBMPC  wd  K COMPATIBLES 

•295“ 

We  St*m4  BekM  Out  Froduct 
/f  Dof  Monet  Hock  Coanmtee  {tafi  vraVom  Ooti 
Detooiutralioti  Disk  Aituiable  (poo  Petpiesi 
Bill  handle  up  Ki  30  property  - 
lUOO  unBa  each  iHard  Disk  ('4inipaiiblc) 
Inraepomca:  Wl  fw  audit  ind  • llece«*Kl  rmu  • Lur 
mb  • ^tcHN  ol  mirn  oo  wwwrai  • Income  mob 

• EnpemelacuDr  prauiiub  • Brm  pmmnib  • Ulr 
chieiirf  • tohon  • Morm  • Tam  • iMsirance 

• Capbal  etpendRum  • Pndlilmi  sUMacni  • Vacant 
unib  • iO  leer  defined  camitonn  • .Vnd  a wraMi  olodim 

..y ■ — — - 

* tom  Mn  tUer  <Mfr  Som  Or 


(718)  454-9833 

COMPUSTAR 

IS'-Oi  Kenenile  Aw . Si  AXtaib.  .S  V i UI2 
OnCLE  Tse  ON  READER  SERVICE  CARD 


COMPLETE  REAL  ESTATE 
INVESTOR 

Complete  Property  Analysts  PLUS  Creative  Fi- 
nancing Reports.  Proformas.  Amortizations. 
Depreciation.  Year-by-year  Analysis,  etc.  result 
in  huge  positive  cash  flow  in  Real  Estate  Easy 
to  use  & 30  day  guarantee*  $495  w/Tutorial 
Demo  available 

ISaUTIONS!  PUBUSHINGINC 
8016  Plainfield  Road 
Cmcinnali.OH  45236 
(513)891-6145 

“HOME  MORTGAGE  PROGRAM** 

Pre-quality  clients  lor  home  purchases  and 
mortgages.  From  income  program  calculates, 
max  debt,  taxes,  insurance  purchase  price, 
monthly  payment,  mortgage  amount,  and  more 
All  inputs  can  be  edited  or  re-calculated  Write 
tor  more  into  and  list  of  programs.  For  introduc- 
tory offer  send  $14.95  + $2  s/h 
THE  SOFTWARE  HUT 
PO  Box  613 
Bantam,  CT  06750 
(203)567-4992 

PROPERTY  MANAGEMENT 

Comprehensive  program  for  managing  residen- 
tial and  commercial  properties  Many  manage- 
ment reports  including  operating  statement, 
delinquent  rent,  lease  expiration  and  transac- 
tion register  report  Provides  check  wrrtmg.  check 
reconctlialion.  posting  of  late  tees,  recurring  ex- 
penses—$395.  Investment  Analysis— $245 
YARDI  SYSTEMS.  INC 
930  Laguna  Street 
Santa  Barbara.  CA  93101 
805-687-4245 

COMPLETE  PROPERTY  MGR  II 

Auditor  Approved  Integrated  General  Ledger, 
Accounts  Payable.  Aged  Receivables.  Tenant  & 
Property  Data  Report  Generator  and  aH  the 
necessary  audit  traits  not  usually  found  CPM II 
has  the  power  of  $2500  programs  for  only  $795 
Easy  to  use  plus  30  day  guarantee!  Demo 
Available 

!SaUTl0NS!  PUBLISHING  INC. 

6016  Plainfield  Road 
Cincmnati.  OH  45236 
(513)891-6145 


RELIGION 


REAL  ESTATE 

MANAGEMENT  & ANALYSIS 

• ‘Real  Property  Management'  $395/$595  tor 
residential  & commercial  properties  and  other 
bkkp'g  Flags  delinq't  tenants:  prmls  budgets, 
checks,  invoices  & 1099S  No  retyping  ol  recur- 
ring data  • 'Real  Analyzer*  $195.  when  decid- 
ing: buy/sell,  exchange,  or  reff  30  DAY  MONEY 
BACK 

REAL-COMP  INC. 

PO  Box  1263 
Cupertino.  CA  95015  * 

(408)996-1160 


PARISH  DATA  SYSTEM" 

Compr^iensrve  census/contnbulion  program. 
Easy  to  operate,  menu  driven.  Family,  member, 
financial  mlo  & reports  fully  integrated.  Selec- 
tive lists,  labels,  contnbution/iuition  state- 
ments. personalized  letters  User  can  aeaie  own 
reports,  letters  Other  church  programs  avail- 
able. Over  1600  users.  Free  into 
Parish  Data  Systems.  Inc. 

3140  North  51st  Avenue 
Phoenix.  Arizona  85031 
(602)247-3341 

0IVINE"-0NLY$199!! 

Complete  census/donation  system,  with  report 
generator  and  world  processing  interface  Other 
modules  only  $99*  6/L.  facilities,  participation, 
tuition,  grades  and  more.  800  number  lor  sup- 
port. working  demo  $20  Applied  to  purchase 
IBM  or  compatibfe  with  hard  disc  Call  or  write 
today 

Best  Software  & Systems.  Inc. 

1478  Kenwood  Center 
Menasha.  W1 54952 
(414)731-5236 

MEMBERSHIP  MIRACLE 

Top  of  the  Ime.  lull  (unction,  church  mgt  sys- 
tem Full  support  for  membership  prospecting, 
contributions,  customized  mailing,  word  pro- 
cessing, and  accounting  Powerful  fund  drive 
support  speeds  economc  payback  On-line  help 
luncbons.  For  ISM  XT/equrv.  Free  tutorial  disk. 
Full  demo  $35  Call. 

**  Elegant  Solutions 
••2577  North  Downer  Ave  Suite  210 
••  Milwaukee.  Wisconsin  53211 
••{414)332-0774 

PowerChurch  Plus!" 

Fast,  friendly,  reliable  church  administration 
system  Full  tund  accounting,  mailing  lists, 
membership,  contributions,  attendance,  word 
processing,  accts.payable.  payroll,  multi-user 
support,  and  much  more  - alt  tor  $495  com- 
plete. Uses  up-to-date  software  technology 
Unlimited  capacity.  Full  working  demo  $10  ()all 
today: 

CHURCH 

SOFTWARE 

Fl  SOFTWARE 
PO  Box  3096 
Beverly  Hills.  CA  90212 
(213)854-0665 
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SECURITY 


SOLUTIONS  $149.00 

Scott-Sinclair  TOPICAL  Bible 

* Entire  Bible  ♦Quotations  * Illustrations  p 
Display  on  screen  what  the  Bible  says  about...?  | 
Marriage,  Drugs,  Trinity,  Children  & Heaven  q 
You  can  create  your  topics  and  add  scriptures.  §■ 

BM  312K  & Hard  Drive  RAM  Concordance  $50.00  iS 
Pastor's  or  Music  Minister's  Toolbox  $99.00  S 

Church  Manager's  Toolbox  $399  for  SepL  (leg.  499)  ^ 

4567  James,  FT  Worth,  TX  76115  (817)923-7731 

CmCLE  7«0  ON  flCAOER  SERVICE  CARO 


SALES  SECURITY 

MARKETING 


HANDS  OFF 


HANDS  OFF  THE  PROGRAM' 
is  an  all  software,  privil^  based, 
system  securi^  utility  protecting 
up  to  64  individual  users. 

HANDS  OFF  features: 

• SyMm  Bool  Control 

• (te  Encrypinn 

Hard  CM  Lock/Formw  ProlKl 
Acceaa  Raporhng 


:sr' 


• DOS  V2X)  O Higher  On  IBM 
PC  XT.  AT  And  \00^  CompMdM 
Pnca  S89.9S/add  SlTS-ahipping.  Chock. 
Money  Order,  VISA.  MC  accepted. 
Residenis  add  6%  taiee  tai 
Syewmi  Contufting  kic.  • 412-963-1624 
Bn  111209  Pittsburg.  PA  162360609 
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EVERLOCK 
COPY  PROTECTION 


Designed  tor  user-transparency,  clone 
compatibility  & strength  It  features; 

• no  need  for  damaged  media  or  1/0  plugs 

• supports  all  Hard  6 Roppy  disk  formats 

• file-server  networks  supported 

• variable  number  of  installs  (0-99) 

« create  demos  with  remote  unlock  option 

• allows  protected  upgrades  by  modenvSBS 
S19S  Starter  Kit  or  S495  with  NO  meter 
counts  Free  info  & demo  disk  available. 

eAZ'Tecfi  Software.  Ine. 

305  East  Franklin 
Suite  A4A 

Richmond.  MO  64065 
(SOO)  227-0644  . . . (816)  776-2700 
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FOLLOW-UP 

Software  for  Salespeople 


Managv  youi  sales  activilies  with 
FOLLOW-UP.  Track  pfosp>«ls  by 
aiea,  dollars,  products,  satesparsor^ 
or  8r>y  of  22  Other  entry  fields.  Fast 
& easy  to  use  with  on-line  help  at 
every  polnl.  Follow-Up  is  now  in  use 
on  desktops  and  laptops  all  over  the 
country  by  business  small  & large. 

* Keeps  history  of  sales  calls 

* Wide  range  of  reports 

* Tickler  & Appointment  Calendar 

* Keeps  track  of  things  to  do 

* Several  user  defined  data  fields 

* Mailing  Labels  & Mall  Merge  files 

* Telemarketing  fealures  & more 

$89.95 

FOLLOW-UP  PLUS  has  all  the  fea- 
lures of  the  standard  package  plus: 

* Password  prolecllon  for  muHiple 
users  itwo  levels) 

* Import  feature  for  evislng  ASCII 
flies  from  other  sources 

* Much  more  detailed  and  flevlble 
sales  forecast  entry  & reports 

* Transfer  & merge  selected  data 
between  computers. 

$179.95 
XYCAD  Group 

1S77  SI.  Clair  Ave. 
Cleveland.  Oh  44 1 1 4 
aOO  428-8457 
In  Ohio  (2t6)  569-5788 
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TO  P1.ACK  YOUR 
AD  IN 
K'  Magazinc 
Classilicd 
Markccpiacc 
Call(2l2).5(l.3-.5II.5 


ADVANCED 
COPY  PROTECTION 

Frew  Demo  Diskette 


The  world's  leading  software 
manufacturers  depend  on 
Softguard  copy  protection 
systems. 

Now  Softguard  introduces  the 
Protection  Kit -a  complete 
software  duplication  and  copy- 
protection system  for  your 
IBM-PC.  And  it's  invisible  to 
your  end-users! 

* Hard  disk  support  with 
install/uninstall. 

* No  special  media  rc-quired. 

• No  source  code  changes. 

• Stops  all  copyhusters. 

MacInioNh  (;opy  Pnilrclion  al.so  avaitahlr 

S®FTGUhRD 

Systems  Incorporated 
2840  San  Tomas  F.xpy.,  Suite  201 
Santa  Llara.  (!A  95051 
Call  408/970-9240 
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BIT-LOCK^  SECURITY 

Piracy  SURVIVAL  5 YEARS  proves  effectiveness 
of  po^ul  multilayered  security.  Rapid  decryp- 
tion algorithms  R^iable/small  port  transparent 
security  device.  PARALLEL  or  SERIAL  port 
Countdown  and  timeout  ixitions  also  available 
KEY-LOK"*  security  at  about  1 f2  BfT-LOCK  cost 
MICRXOMPUTER  APPLICATIONS 
7805  S.  Windermefe  Circle 
Littleton,  CO  80120 
(303)  922-6410  or  798-7683 


SHAREWARE 


PU8UC  DOMMN  NEWSLETTER 

Tiod  of  WBdrg  ifnueft  pooiV  dDomarlBd  and  bt^nddan  PO  and  SHAREWARE  software  ti 
frd  ifDse  ocepboral  pregrams  tiet  are  often  promised  but  seldom  deftrered? 

PON  olfere  QUAUTY  not  just  qjerWy.  We  dorll  premae  ihousanch  of  pregrams  on  hundeds 
of  dfiia.  We  just  offer  ffe  good  onesi  Each  pregrem  a kiy  tested  and  guirarieed  to  lun  on  yxf 
EM  or  oo(Tpk)b  FC. 

EACH  tSSUE  CONTANS: 

• NEWS  onewnsintteworldofPD&Serewtee  • PnOGRM  REVEWS 

• PROCRAM  LJSTfn  WnTTEN  N ENGUSH  • FEW  USER  HELP 

• COPYING  BY  PROGRAM  ...  NOT  PREPACKED  D6KS  • 

FOR  FREE  PON  SAMPLE  SSUE  A PROGRAM  USTTKi  CALL 
1-80(^626-2720  (N  DWA  1-800444-3BS) 

DEALBTS:  Special  dealer  padtages  GROUPS;  Use  PON  b help  your  over- 
avaJable.  Ask  for  DE/^  NRD.  worked  NbrevianAsk  for  USER  GROUP  NFO. 
PDK  P.O.  BOX  42441,  CNCNNATT  CH  46242  emeu  tw  on  rcader  service  card 


GREAT  SOFTWARE.  CHEAP! 

Only  $5.95  per  disk  tor  absolutely  smashing 
Shareware  and  Public  Domain  programs! 
Money-back  guarantee  PC-Oulline.AutoMenu, 
PC-Key  Draw.  PC-DeskTeam,  PC-Write  2.7. 
OOSamatic.  Utilities  Galore  plus  Databases.  Ar- 
cade and  Adventure  Games.  Lots  more!  IBM  PC. 
PCir.and  compatibles 
Send  tor  free  catalog 
SHAREWARE  EXPRESS 
31877  Del  Obispo.  Suite  102W 
San  Juan  Capistrano,  CA  92675 

""  DISK-O-MANIA 
IBM  Shareware  Disk-of-lhe-Month  club.  Each 
month  members  are  given  the  opportunity  to 
evaluate  five  of  our  hottest  MS-DOS  shareware 
program  disks  Simply  keep  those  you  like  and 
return  what  you  don't  need.  Pay  as  littte  as  S2.00 
each  for  those  you  keep.  No  obligalion,  no  min- 
imum purchase.  &troff  today  by  sending  a $4.00 
refundable  deposit 

Disk-O-Mama 

PO  Box  6429 

Lake  Charles.  LA  70606 


STATISTICS 


BELIEVE  IT! 


staff  oc  Sow™  with  Itw 
Forecast  Plus™  Option  Is  Itie  Most 
Powerful  Slotislical  Analysis  and 
Forecasting  Package  Available 
lor  the  Microcomputer 

FREE  Compreliensive  Brochure: 

1-800-328-4907 

WMCMtCX  ASSOCIATES.  INC. 

6S0O  Nicolet  Ave  S Mrwveopoto  MN  56423 

(612)  666-9022 
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STATISTICS 


StatPacl<ets™for  LOTUS' 


NEW!  23  comptehensive  itotistics 
ond  forecasting  modules  for 
analyzing  LOIUS  worksheets. 

Low  cost  124,95  eoch.  Easy  to  use. 
Includes  tutorial.  Basic  and 
advanced  statistics  with  graphics. 
Free  brochure. 

WiaONICK  ASSOCIATES.  INC. 

6SCI0NK;oMt  Ave  S MnneapoM  MN  &M23 

(612)  866-9022 

LOTUS  8 0 iTOoerxn  o*  vOtijs  Deveiocr>eo’  Cw 
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The  leader  in  using  combined 
forecasts,  the  proven  approach 
to  unmatched  accuracy  in  time 
serie^forecasdng. 

Three  products  to  choose  from. 
Call  for  free  information. 

1-800-223-5166 

In  WI  (414)  436-2341 

WISARO  Software  Company 
US  Main  Street  P.O.  Bos  19730 
Green  Bay.  Mil  54S07-97S0 
CM9CLE  7M  ON  READER  SERVICE  CARD 


All  the  Stats  You  Need 

BMOP  Offers  the  most  comprehaisive  collection 
of  programs  lor  PCs  & mainframes  BMDP  has 
all  the  statistics  you  need  From  the  simple  to 
(he  most  sophisticated  Advanced  techniques 
include  time  series,  survival  analysts,  log-linear 
modeling  & more!  Hard  disk  req'd.  Call  lor  com- 
plete program  details  & prices. 


STATISTICAL  SOFTWARE 

BMDP  Statistical  Software.  Inc- 
1440  Sepulveda  Blvd 
Los  Angeles.  CA  90025 
(213)479-7799 

NCSSplus-$99 

Easy-to-use  menus  & spread  sheet  Multiple 
regression.  T-tests.  ANOVA  (up  to  10  factors,  rep 
measures,  covariance).  Forecasting  Factor, 
cluster.  & discriminant  analysis  Nonparamet' 
rics  Doss  Tabulation  Plots:  histograms,  box. 
scatter,  stemleat  Sort  Subset  Transforma- 
tions. Reads  ASCII  New  GRAPHICS  PACKAGE 
$59 
NCSS 

865  East  400  North 
Kaysville.UT  84037 
Phone:801-546-0445 


STATISTIX 

A powerful  yet  incredibly  easy-to- 
use  statistical  system.  Outperforms 
programs  costing  much  more. 
Flexible  data  management  and 
transformations,  mult,  regression. 
ANOVA.  most  standard  parametric 
and  non-parametric  tests,  p-values. 
plots,  histograms  and  many  others. 
SATISFACTION  GUARANTEED! 

S*nd  *2  toK  dMO  disk  (ZSM  oolyl 


• POMS-oos  - sie9 

• Aftpit  II  */ft«/GS  - 199 

• 5 Of  moro  cop««.  20%  off 


INH  kmiyOoM  Softwtr* 
HOMvRiim»113 
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SIGSTAT 

SIGSTAT  includes  over  70  programs  of  the  BMD 
staltsiical  series,  plus  many  advanced  new  fea- 
tures. Mainframe  capacity  (up  to  60  var.)  lor 
uni— (e  g . ANOVA.  regression)  • multivariate 
(e.g..  canonical,  factor)  analyses,  lim^se^es. 
mulbdim  scaling,  crosstab,  plots,  q/c  and  more 
8067  support  Opt  256K.  DOS.  $595 
SIGNIFICANT  STATISTICS 
3336  N.  Canyon  Road 
Provo.  LIT  8'W4 
(801)377-4860 

THE  BASS  SYSTEM  - 

SAS*-fike  Power  on  a 256K  PC'  BASSBase  runs 
manySAS  programs  on  a 256K  2 floppy  PC 
BASSView  gives  a true  windowing  erwironmeni 
BASSStat  (in  beta  testing]  adds  an  expanded  slat 
pack  *SAS  a SAS  Institute  TM  BASSBase- $95 
BASSBase/View-$159 
BASS  Institute  Inc. 

PO  60x349 

Chapel  Hill.  N.C  27514 

919-489-0729  BB  919-489-9665  (N.6.1) 


RATS!  Version  2.0 

RATS,  the  best  selling  Econometric  software 
package,  now  includes  daily  and  weekly  data,  a 
new  easier  to  use  500  page  manual,  and  many 
advanced  features  Use  RATS  tor  time-series 
and  cross  section  regression,  including  OLS. 
ARIMA.  VAR,  logit,  and  probil  IBM  PC  or  com- 
patible. $200.  MC/VISA.  Call  lor  brochure. 

VAR  Econometrics.  Inc. 

POBox  1818 

Evanston,  IL  60204-1818 
(312)864-1910 

STAT 1— By  Sugar  Mill 
Friendly  menu-driven  package  on  2 disks  with 
Help,  full  screen  data  & text  editor,  algeb  trans- 
forms. import  & export  data,  save  results,  de- 
scriptive. table,  n-way  ANOVA.  ANCOVA. 
MANOVA  regression  w r^  , smaliesi  space  & 
factor  analyst  Step-by-step  examples  m man- 
ual $129  95  Student  V^  $29.95  MC/VISA 
SUGAR  MILL  SOFTY/ARE  CORP 
1180  Kika  Place.  Kailua  Hi  96734 
808-261 -7536;  806-396-2366 
1-800-367-8047  Ext.  261 


STATISTICS 


Statistics  arxl  graphics  jom  to  make 
STATA  the  most  powerful  package  for 
the  PC.  No  comporoble  program  is 
os  tost,  friendly  and  accurate  S20 
Demo  Quantity  discount  available 
Coll  tall-free  for  more  information 


1-800-STATAPC 

Computing  Resource  Center 

nil  ‘J  - • • •A90<k-4 

(213)  470-4341 
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TERMINAL 

EMULATION 


ENHANCED 

VT220  Emulation 


The  most  complete  VT220  emulation 
available  tor  your  PC/AT  or  compatible 

• HIGH  PERFORIAANCE  to  38  4K  BAUD 

• TRUE  DOUBLE  HIGH/DOUBLE  WIDE 

• 132  COLUMN  MODE  ON  MOST  EGA  S 

• ISO  or  AHRIBUTE  COLOR  MAPPING 

• SOFTKEY/MACROS,  DOS  ACCESS 

• XM00EM4<ERMrr  FILE  TRANSFERS 

oius  many  more  extensions' 
ZSTEMpC™-VT220  Emulator  $150. 
with  PcMerStation'>'220  layout  keytxiard  S2S9 
EGAmate"*  option  for  true  132  column  $39 
ZSTEMpc’^-AOIA  option  $99 

KEA  Systems  Ltd. 

2150  West  Broadviray.  Suite  412 
Vancouver.  B C Canada  V6K  4L9 
Technical  Support  (604)  732-741t 

Order  desk  (800)  6638702  Toil  Free 

Telex  04-352848 

VISA  md  UtaarcM  xccpwo 
30  d>y  flWKv  MCA  guarmiM 
Quantity  and  deaw  dscouA  avaNUe 
t-iSRW«KAI«MCeri>  krT»ael»lM>nr>Caft 
amiK  ^4i>l«e’  IGiMUBUtSMMlIi 
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TO  PLACE  YOUR  AD 
IN  PC  Magazine 
Classified  Marketplace 
Call  (212)  503-5115 


TRAINING 


Tenn/Comin  Productivity  Tool 

PereLinc  emulates  VT100.  VT52.  OG210/211. 
I6M3101  Vidtex  and  two  connections  at  same 
lime  Learn  mode  lets  your  PC  create  autolo- 
gorts  and  other  scripts  Remote  operations,  exit 
to  DOS  while  connected,  customize  your  own 
menus  and  5 Me  transfer  protocols  including 
batch  file  transfer  Only  $69  95 
PEREGRINE  DATA  SYSTEMS  INC 
5365  Baron  Drive 
San  Jose.  CA  95124 
408-35&8105 


“Training  is  our 
Middle  Name” 

lo  use  \i>ut  IHM  PC  «iih  ATI's 
inicracitv  e vomputcr  Kised  irainm(!  pro- 
grams Ail  has  twvn  soled  hesi  irainini: 
produvis  b>  the  readers  til  PC  World  Maga- 
zine ihrcc  \ears  m a row  Pn^lucis  include 
IRM-PC.  Izffus  l -Z-i.  dilASE  III  Plus. 
WordPerfeci  and  over  511  tUhcTs  Pnecs 
ln>mS49.9S.  Call  htdav 

BIATI 

Ameriran  Training  Intemallonal 
IZn.tX  Rcatnce  .Sln*el 
Gis  Angeles,  CA  ViXirv. 
l2I.MRn-ll29iinC3liri 
(MOOi  42I-4N27 
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TRAVEL 


NEW  SOFTWARE 
FOK  TRAVEL  LOVERS 

Your  Compvierlied  Travel  ConMitant 
Tell  ii  your  prelerences  Countries,  stales 
time  available  budget  actwlies.  Iranspor- 
I lalion.seasons  climate,  etc  SelecTnp 
I finds  all  matching  trips  and  gives  you  full 
details  trom  its  library  of  over  2.500 
1 vacations  worldwide  Includes  Manual  and 
5 diskettes' PC'XT/AT  256k  Guaranteed 
Introductory  price  $49 
! Plus  $2  snipping/handling  charge 
VISA  - MASTERCARD  accepted 
((^liloriiians  add  6**  tax) 

To  order  call  1-<800)  237-9111 
SelecTnp 

2443  Fa  r Oaks  Blvd  . Suite  335 
j Sacramento  CA  95825 
(916)424-1277 


Software 

Utilities 

begins  on  the 
following  page 
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UTILITIES 


RUN  NOVELL  WITHOUT  KEYCARD 
Protect  Novell  Network  from 
crashin}>  due  to  Keycard  Failure 

NetSAFE  for  v2.X  $99  US 

Other  products  uvailablc  for: 

P-CA  D CA  DKey  CA  Dvance 
RoboSOLID  RoboCAD  AutoCAD 


Nasdec 


VISA  or  American  Express 


P.O.  Bo»  72 
12S  Garry  Street 
Winnipeg.  MB. 
Canada  R.XT  .^P2 
t204)  956-2798 


Ou  products  snouki  not 
and  are  not  intended  tor 
productun  ol  software  tor 
sale  or  trade  or  lor 
any  purpose  (tvai  woulO 
deprive  author  of  pay- 
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TurboKEY  /./ 
Th* *  VUmaU  KB 

Maeroprocestor 


<•10140'*  MCL  tuncinns  & eommano*  <<nci 
THEN.  fOR-NEXT.  INPUT.  LPRINT.  CAa. 
G0T0.4K  )Supports64Kol1000*  macrohays 
and  many  ONLINE  uMites 

• Bfpweer  w user-retaBaWe  file  Mirary 

• TypawrIMr  Eimilator  t i>nnia«  control 

• Oniin«  Oata  Encryptor 

• DOS  Command  Siach 

• msuNs  Uear's  TSR  uMms 

Atao  ndudM  cut  4 paste.  imtioOoosl  cursor, 
screan  bitoker.  KB  lodi.  anemate  layouts,  cre- 
ate custom  onhne  help,  and  more 
mtro  tee.es  * ta  sah  ny  r«s  add  a 2S% 
ChacAMO  coo  '"Dealers  Invrted"' 
SOFTLAND  InienuUionaJ 
P.O.  Box  1040  .MidtowH  .S'AUi'off 
Nxw  Yor*.  SY  10018 

(212)  29S-S457 
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SPEND  MORE 
THAN  12  HOURS 
PER  WEEK  AT 
YOUR  PC? 

Think  about  working 
smarleT.  New  invention  saves 
kevstrokes,  errors.  Call 
RapidWriier  1.800.523-8356 
(in  IL  1.800-325.1850). 

^i^fu^WRITER. 


CIRCLE  77e  ON  READER  SERVICE  CARD 


LOSING  TIME?  GET  ATCLK- 

Stop  looking  around  tor  SETUP!  This  DOS  in- 
stallable driver  vftll  update  the  hardware  clock  on 
/our  IBM  AT.  HP  Vectra  or  compatible  whenever 
the  system  TIME  or  DATE  commands  are  used 
Simply  add  1 line  to  the  'Contig  sys'  file  Driver 
uses  656  bytes  of  memory  Only  S9.95.  Site 
license  $49.95.  Send  chk.  M 0.  to: 

SOFTKEY  PROGRAMS.  INC. 

PO.  Box  139 
Chadds  Ford.  RA 19317 
(215)793-3233 

PADLOCK/PADLOCK  II  DISKS 

RkOLXK  furnishes  the  user  with  a method  tor 
providing  protection  against  unauthorized  du- 
ptication  from  DOS  commands  $99.  PAOLXK 
tl  disks  come  preformatted  with  linger-pnnt  and 
serialization  PADLOCK  It  disks  oiler  superior 
protection  Ask  about  our  HARD  DISK  protec- 
tion with  uninstall  capability  MC/VISA 
GLENCO  ENGINEERING 
3920  Ridged. 

Arlington  Hts.lL  60004 
(312)392-2492 


***  IBM  Uses  CP/M  A Apple  *** 

•The  best*,  ’strongly  recommended'  • PC  mag. 

• Uniform  copies  files,  reads  & writes 
ti/rect/y  to  200  CP/M  disk  formats  on  Ihe 
PC,XT.AT- by  Micro  Solutions  $5995  • $3S/H 

• MatchPoint  1/2  card  translers  Apple  DOS. 
SOS.  CP/M  and  ProOOS  files  to  IBM  PC.XT.AT  - 
$185  • $3  S/H  (includes  FREE  Uniform!) 

Blue  Heron 
1106  S Second  St 
DeKalb.  Illinois  60115 
(815)758-2355 

PRINT  SPOOLER  TO  DISK 

Memory  resident  print  spooler  pgm  that  spools 
to  disk  instead  of  to  memory  Features  include 

• No  loss  ot  data  • Works  w/exislmg  software 

• Virtually  unlimited  amnt  of  spooled  data  • Pcx>- 
up  menu  tom  which  you  can:  dispiy  data.  -Start/ 
stop  spooling  and/or  printing:  and  reposition 
printing:  $34  (free  demo  avail ) 

Budget  Software  Company 

PO.  Box  12282 12162  £ Mississippi  Ave 

Aurora.  CO  80012-3499 

303^95-9095 


Opt-Tech  Sort/Merge  3.0 

Extremely  last  Sorl/Merge  program  Run  as  a 
DOS  command  or  CALL  as  a subroutine.  Unlim- 
ited filesizes.  most  languages,  datatypes  & file- 
types  supported  including  Btrieve  and  dBASE  It 
& III.  Advanced  features  include  record  selec- 
tion. record  reformatting  & much  more!  Call  or 
write  lor  more  into.  MS-DOS  $149  Zenu  $249 
Opt-Tech  Data  Prxessmg 
PO  Box  678 
Zephyr  Cove.  NV  89448 
(702)588-3737 


EMPrint 

Maximize  printer  efficiency  & flexibility  New  res- 
ident utility  allows  easy  keyboard  control  of  sin- 
gle or  multiple  printers.  Lets  you  quickty  swap 
printers,  print  all  or  part  of  screen,  send  strings, 
define  macros,  format  output  Works  with  most 
software  $75  ind  s/h.  Visa/MC.  30-dav  risk-tree 
Tropus  Software 

1303  Clear  Springs  Trace.  Suite  204 
Louisville.  KY  40223 

(800)  426-3776.  or  (502)  426-9448  m KY 

Synchromesh 

Aim-and-shool  simplicity  tor  executing  pro- 
grams Organize  your  screen,  data  diskettes, 
backupdiskettes.  and  fixed  disc  (it  any)  all  in  Ihe 
same  way  Let  naive  users  execute  programs  and 
make  backups.  DOS  2.X  or  3.X  5 minutes  toll- 
tree  support.  Not  copy  protected  SQ-day  trial.  $69. 
MC/Vsa 

SPOON  SOFTWARE 
Box  119 

Northboro.  Ma  01532 
(617)393-9383  (800)666-1211 

PRO  Programmer  Tools  $99. 

Library  subroutines  Saves  hundreds  of  hours  in 
programming  and  debugging.  No  royalties.  * 
WINOOW.LIB  * WINDOW  LIB  w/dENTRY  * 
FItf  S.UB  • BtOSLIB  • OOS.LI0 
For  programs  compiled  in  ’BASIC  - IBM.  MS 

• C-LAT.  MS  * COBa-MS.  RMF  * dfiftSE-  CUP 
RASCAL-  MS.  TUR  * FORTRAN  - MS.  RMF 
GLENCO  ENGINEERING.  INC 

3920  Ridge  Ave. 

Arlington  Hts.lL  60004 
•••(312)392-2492’** 

STILL  RIVER  SHELL,  RELEASE.2 
Faster  more  powerful  version  of  this  popular  DOS 
shell.  A BEAUTY  FOR  YOUR  BEAST  and  more: 

* Tagging  * Find  files  by  name  and  text  * Full 
Tree  display  * Elegant  Dos  interlace  * POWER- 
FUL user  defined  commands  $39  I60pp  man- 
ual tells  all  MC/VISA  30-Day  Money-Back 
(Guarantee 

Bill  While 
PO  Box  57 
Still  River.  MA  01467 
617-456-3699 

LIMSIM 

Expanded  Memory  Simulator  lor  the  286&386 
machines.  Use  the  extended  memory  you  al- 
ready have  as  Lotus  style  Expanded  M^riory  PC 
Magazine  (March  31. 1987)  says  ‘Easy  to  use 
and  well  documented  ’ $65  ($K  with  assem- 
bler source)  plus  $5  s/h.  30  day  money  back 
guarantee  VIsa/MC  accepted 
Larson  Computing 
1556  Haltord  Ave.  #142 
Santa  Clara.  CA  95051 
(408)737-0627 


HELP  SYSTEM/DEMO  GENERATOR 

Deate  a Help  System  or  running  Demo  lor  any 
product  in  just  a few  minutes.  This  memory 
resident  program  called  ‘The  Poinler:  will  let  you 
get  help  lor  anything,  at  anytime.  Demo  pro- 
grams of  any  size  can  be  created.  'The  Pointer* 
has  a user  interface  that  redefines  the  term  ‘user 
fnendty ' Menu  driven,  no  complicdled  com- 
mands. No  royalties  $129.95 
Stau  Enterprises  Inc 
3650  Kanelf  Cresent  Suite  1808 
Mississauga.  Ontario.  Canada  L5A4A1 
(416)27(L«73 

BREAK  640K! 

Why  buy  expensive  boards?  VRAM'  gives  your 
PC/XT/AT  0 megabytes  of  memory  by  turning 
disk  space  into  expanded  memory!  Use  ex- 
tended memory  tor  expanded  memory  Create 
VERY  LARGE  worksheets  Never  run  out  ot 
memory  FAST  640K  not  required.  Use  with  1- 
2-3,  Symphony,  and  other  EMS  programs  $49 
7 $3  s/h. 

BIOLOGIC  COMPANY 
11962  Coverstone  Hill  Circle.  Ste  1622 
Manassas.  VA.  22110 
{703)36e-2949/Chk-COO 

SPRINTER  PRINTER  CONTROL 

Unlock  your  IBM/EPSOM  proiters  capabilities! 
Access  all  Fonts,  modes,  vertical  and  horizonlal 
tabs,  line  spacing— everything  your  pnnter  CAN 
do— from  a simple  menu.  Full  documentation 
30  day  money  back  guarantee**  4Free  Ram 
Disk  if  you  order  from  ad  $69  post  paid 
LFS  SOFTWARE  DESIGN 
PO.  BOX  23595 
DETROIT.  Ml  48223 
(313)537-4445 

SPEED  DISK  I/O  THROUGHPUT 

QUICKCACHE— Inteliigeni  disk  t/0  manage- 
ment subsystem  (or  PC/MS-OOS  2 xx  & 3.xx 
Capable  of  making  programs  run  up  to  14  times 
faster  All  parameters  dynamicalty  alterable.  UM 
manory  supported  40  KB  min.  required.  $49.95 
* $5  s&h.  VISA/MC.  30-<lay  guarantee. 

PR.  GLASSEL  AND  ASSOCIATES,  INC. 

30255  Fir  Trail 

Stacy,  Minriesota  55079 

(612)462-1337 


VCACHE  GETS  YOUR  DISK 
MOVING! 

Hard  disk  accelerator  increases  speed  of  car- 
tridge and  fixed  disk  operations  usmg  memory 
caching  to  ^iminate  repetitive  disk  access  Al- 
locate up  to  15  Mb  ot  extended  or  expanded 
memory,  or  5 Mb  ol  standard  memory  for  cach- 
ing disk  data  includes  diskette  and  screen  ac- 
celerator modules  Automatic  and  transparent 
after  installation  $49  95  • $3  shpg,  CA  tax. 


GOLDEN  BOW  SYSTEMS 
2870  Fifth  Avenue.  Suite  201 
San  Diego.  CA  92103 
619-298-9349 
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UTILITIES 


Screen  Works  "* -$99 

Complete  screen  management. 
Best  panel  editor  and  designer; 
des^n  your  most  complex  screen 
in  10  minutes.  Supports  Microsoft. 
Lattice  and  Turtx>  C.  Superfast 
screen  handler  written  in  as- 
sembler as  BIOS  extension.  100 
library  routines  give  full  control  of 
screen,  fields,  colors  and 
keyboard.  No  royalties.  265K,  all 
monitors,  PC  types. 

MenuWorks -S40 
Using  a PC  becomes  as  easy  as 
turning  it  on:  Start  up  all  programs 
from  a menu.  Customize  selection 
screen.  Just  press  hot  key  or  Tab 
and  Enter  to  run.  Prompts  for  input 
if  needed.  Superslick  editor  to  set 
up  menu;  easy  to  change.  Fast. 
Full  screen  windows,  help,  196K 
color/mono. 


dirWork8"-$40 

Enhancement  of  PC 
Magazine  Editor's 
Choice  DOS  Shell. 

Complete  disk  man- 
agement made  simple;  copy, 
erase,  rename,  format,  all  direc- 
tory commands  and  TONS  more 
(e.g.  set  AT  CMOS  clock, 
hardcopy  of  directory,  set  file  date 
and  time).  Multiple  file  aruf  direc- 
tory operations.  Sort  and  select  by 
time,  date,  and  alpha  etc.  Edit/ 
execute  without  going  to  DOS, 
Full  SCTeen,  pop-ups.  help,  cus- 
tomizable, fast.  easy,  powerful. 

Ail  products  come  with  a 30  day 
money  back  guarantee.  Please 
add  $5  shipping  and  handling 
for  1,  and  $10  for  2 or  more. 
ChockATISA/MC. 


KEEP  IT  SIMPLE  SOFTWARE,  INC 

580  Rfth  Avenue  OF  NEW  YORK 

New  Yofk,  NY  10036 
800-543-KISS  212-764-KISS 


, INU. 

JOf 


CIRCLE  m ON  READER  SERVICE  CARD 


MenuWorks- 


Run  any  pn^arn,  OOS  command  or  Oaten 
fiie  from  a simple  menu  wrlfr  me  fouefr  of  a 
key  Create  menus  easily  with  a built-in 
menu  generator.  Features  a powerful  on-ime 
help  system,  password  protection,  support 
for  customizing  menu  selections  with  special 
prompts,  help  and  program  directives.  Also 
includes  tun^on  tor  locabng  lost  files, 
viewing  diredories.  copyirtg  files,  artd  more. 
Site  licenses  available.  PC/XT/AT  $St.l5 
PC  Dynamics,  Inc. 

31332  Ve  Colinas.  Suite  102 
Westlake  Village.  Caiomia  91362 
(818)  889-1741 

CMCU  779  ON  READER  SERVICE  CARO 


COPY 
AT  TO  A PC 


Allows  copying  of  IBM  AT  files  for  use  on 
IBM  P^s.  XTs.  and  compatibles  with  no 
hardware  or  software  modifications  A 
360K  ftopoy  dnve  is  not  required 
CPYAT2rC  may  reside  on  your  IBM 
AT  hard  dtsk  arxj  copies  t file  or  entire 
subdirectories  m l step  Price  $79  ■ 
$4sh 

MICROBRIDGE  COMPUTERS 
INTERNATIONAL.  INC. 

655  Sky  Way -Suite  125 
San  Carlos.  CA  94070 
1-600-621-08S1  Ext  777 
(CA)  41 5-593-8777 
(NY)  212-334-1858 


••••exSHELLentr 

Easy  and  efficient  disit  management  Features 
include:  Directory  Operations  (make,  rename, 
delete,  move);  File  Orations  (copy.  move,  de- 
lete, rename,  append,  print,  chartge  attributes, 
view,  execute).  Graphe  display  ol  drectory  MS- 
DOS  2/3.  Not  C/P  $29  95  + s/h  for  first  1000 
copies  sold,  then  $49.95  MC/VISA/Check 

Bluebonnet  Publishing  Inc.  

•••*1301  WHwy  407  Suite  201  Box  303**** 

Lewisville,  Texas  75067  ••••*••• 

(214)436-0648  


WANT  POWER?  GET  )(ANADU! 

Finally,  the  utility  oackage  you  have  been  wait- 
ng  for*  The  highly  acclaimed  Xanadu  Utilities  are 
a PC  user's  dream  come  true.  You  get  3 ot  the 
most  useful  utilities  around  including  the  fa- 
mous HotOir  sorted  directory  plus  SFIND  and 
PCSTAT.  $35  - Money  back  guarantee!  Call  with 
MC/Visa  - rush  dehv^ 

Xanadu  Compusoft 

•••PO.BoxFFDepl  PM*** 

* * CX)llege  Station.  TX  77841  * 

409-693-6286 


FOR  OPTIMAL  DISK  PERFORMANCE 


1/^ 

l/lr^DlSKORt 


ORGANIZER 


FAST.  EFFICIENT  — Vdpt  organizes  your  disk  into  conti- 
guous files  for  fast,  efficient,  time-saving  use!  Initial  organiza- 
tion averages  under  5 minutes,  daily  runs  under  i minute! 
Vdpt's  remarkable  speed  comes  from  its  "best  fit"  algorithm 
— it  won't  make  a move  unless  it  improves  disk  organization 
CONVENIENT  — Run  it  from  your  autoexec.bat  file. 

SAFE  Vopt's  contiguous  files  are  easier  to  recover  if 
accidentally  deleted!  Vbpfs  speed  allows  files  to  be  moved 
one-at-a-time.  rather  than  taking  chances  on  disk  reliability. 
Detects  and  maps  bad  sectors 

MANY  ADDITIONAL  FEATURES  - Vopt  includes  Vmap  for 
graphic  displays  of  HD  storage  utilization'^Vseek  for  HD 
seek  times— Vmarkbad  scans  HO  to  flag  bad  clusters— 
Vbench  to  benchmark  your  s^em— Vspeed  displays  floppy 
speed,  sector  spacing— Vrd  displays  diskette  errors— Vprtsc 
speeds  PrtSc  operation— Vtsr  displays  current  active 
lerminate-and-stay-resident  programs. 

FAST  ORGANIZING  FOR  FASTER  DISKS 


GOLDEN  BOW  SYSTEMS 


$49.95 

Add  $3  Shipping/ 
Handling 
6^  Sales  Tax 
in  California 


2670  Fifth  Awe  . Suite  201 
San  Diego.  CA  92103 

619/298-9349 

Dealer  Inquiries  Inviled 


SEUSCT;  Aatomenu 

Create  one  menu  system  to  run  all 
your  programs.  bcOch  fUes  and  DOS 
commands.  “Insulates"  novices: 
many  options  for  power  users.  On- 
screen help,  password  protection, 
user-defln^  prompts.  Written  in 
assembler.  16K  size.  Over  lOK  satis- 
fied users  Money  back  guarantee 


$50.  checka'VISA/MC  Call  or  write 
for  brochure. 

MAGEE  ENTERPRISES 

6677  nMCM>w  iKMIrUI  BoiMvM 
NO'CVOM  SOOtt?  3796  USA 

404-446-6611 
ConpuSana  70167  Zjoo 
FAX  404.446-7434  BuljUn  e04»0  404-446-6650 
CfipYngn  1967  Mapaa  Eiaa'pnam 
Automanu'  • a naOamwx  or  Maoaa  EntarpnoM 
CIRCLE  7»1  ON  READER  SERVICE  CARO 


SS!1-Screen  Saver!  $19.95 

Protect  your  CAT  screen  from  image  txim-in  with 
SS'1.  the  automatic  RAM  resident  screen  saver 
CRT  blanks  after  user  defined  time  limit,  in- 
stantly restored  at  the  touch  of  a key.  Hot-key 
toggles  screen  on/otl  OOS  2/3. 656  bytes. 
$19.95  $3  s/h.  CA  add  6,5%. 

Kin  SOFTWARE  SaUTIONS 
Oept.AOl 

2210WilshireBlvd  Suite  713 
Santa  Monica,  CA  90403 
(213)452-9144 

DOS-ON-CALL'- 

Tired  of  feeling  'fenced  in'  by  programs  that 
won't  let  you  talk  to  DOS?  D-0-^  is  a new  utility 
that  opens  up  a window  to  DOS.  giving  instant 
access  to  the  lull  DOS  command  processor  Now 
you  can  run  any  DOS  command  you  want  from 
arty  program,  any  time,  at  the  touch  of  a key  'It's 
like  having  a DOS  command  processor  in  every 
program’  $69i$5s/h.  Visa/MC/Chk-Md.  5% 
Personal  Business  Solutions.  Inc. 

PO  Box  739.  DepIBB 
Frederick.  MO  21701 
301-865-3376 


RECORD/PLAYBACK  KEYSTROKES 

TOTAL  RECALL  records  an  unlimited  number  of 
keystrokes  and  plays  them  back  alter  a failure 
or  mistake  Also  lor  demos,  running  interactive 
programs  in  batch,  or  repeating  keystrokes.  3 
playback  speeds  plus  ACTUAL  for  timing  sen- 
sitive proems  BuiItHn  edit  PC/XT/AT  Com- 
pal.  $79  VISA/MC  X day  guarantee 
C(3MPUTER  F0UNDATH3NS 
2604  Elmwood  Avenue  Suite  320 
Rochester.  NY  14618 
(716)586-9756 


Software 

Utilities 

continued  on  the 
following  page 
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UTILITIES 


Hard  Disk 
Partitioning 
Software 

Breaks  the 
32  MB  Barrier... 

EFFORTLESSLY! 


■ For  PC-ATS/  XTs,  and  compatibles. 

■ Creates  multiple  DOS  partitioru, 
up  to  2,046  MB  each. 

■ Supports  ST412,  RLL,  ESDI  and 
SCSI  controllers. 


$79 


"SpeedStor  software  makes  Installation  simple  and 
palnless...tts  user  Interface  Is  a Joy  to  work  w/t/i.  "-pc  week 


■ Recommended  and  used  by  major  disk  drive, 
controller,  LAN  and  PC  manufacturers. 

■ The  industry  standard:  over  100.000  units  sold. 


Now  Includes  SpeedCache  caching  soft* 
ware  and  Disk  Drive  diagnostics  ....FRMM 


STORAGE 

DIMENSIONS 


me  experts  In  High  Capacity  PC  Storage 


|40a|39S*2688 

981  UrwefSrtyAb* 
Los  Gatos.  CA  9S030 


CIRCLE  7S2  ON  READER  SERVICC  CARO 


SUi 


Ammunition  to  conquer 
your  biggest  problems! 


• The  Viriuel  Cipended  Memory  Maneger 
prov«)es  you*  EMS  applicettons  with  up  to 
eight  megabytes  ol  expanded  memory 

e It  turns  PC/AT  extended  memory  into 
exparvled  memory 

e R lurrts  hard  disk  storage  no  expanded 
memory 

e R’s  compatible  with  most  EMS  applications, 
inciudirtg  I Z-S.  Symphony,  and  Reflex 

• OfilyS89  95  JP^aymoneK-beck  guarantee 


V-emm' 


Fen'a  SoRware 
P 0 Box  396 
Uanhalian  KS  66502 
(913)  537  2892 


CIRCLE  7B3  ON  READER  SERVICE  CARO 


Zmenu  = ’ 


The  Ultimate,  io  a controlled  menu 
environment  for  the  Novice.  Casual 
user,  serious  professional,  and  the 
network  manager !!! 

Only 

* Unlimited  Menus  Users. 

* Five  levels  of  access  codes. 

* Automatic  Screen  Saver!!! 

* Batch  file  processing 

* Full  shell  support. 

* Run  time  parameters  accepted. 

* And  much  more. 

* NOT  Copy  Protected!! 

* Runs  on  most  popular  networks  . . 

* Visa.  M/C  accepted. 


P.O.  Box  1778 
DcLand.  FL  32721 
(9041738-4923 
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UTILITIES 


WORD 

PROCESSING 

PC  EDITOR’S  CHOICE! 

Writers,  lawyers,  researchers:  organize  free  form 
texi  by  subiects— easily!— with  SQUARE- 
NOTE!"  Make  any  number  of  notes,  up  (o  10 
pages  & 100  subjects  each,  select  by  subjects, 
browse  them  on  the  screen,  send  them  to  your 
printer  or  word  processor.  Import  text,  tool  Many 
handy  features.  Online  help,  tutorial  & full  man- 
ual. Not  copy  protected  S69  + $5  s/h.  Check/ 
VISA/MC  Full-featured  demo  S6.  credited  to- 
ward purchase. 

, 8 Q uarenote::^ 


T he  Idea  Librarian 

UnionS()uareware 

265  Washington  St./PO  Box  228 

Somerville.  MA  02143 

(617)  623-3023/800-334-0854  Ext  583 

World's  Bilingual  Word 
OuangJan  1.3.  bilingual  word  processor  tor 
English  and  of  these:  Armenian.  Bengali.  Euro/ 
Latin.  Greek.  Hindi,  Khmer,  Lao.  Russian.  Tamil. 
Telugu.  Thai.  Viel. ..  or  create  your  own  lan- 
guage with  font  editor  $69  ^S4  s/h  in  US  and 
Can.  (+$10  s/h  foreign).  For  IBM  compatibles 
wTth  graphics  & dot-matnx  printer.  LaserJet  add 
$49.  Demo  $5. 

MegaChomp  Company 
3524  Cottman  A/enue 
Philadelphia.  PA  19149-1606.  USA 
215-331-2748/8138 

PC-WRITE  SHAREWARE  VER.  2.7 

Fast,  powerful  word  processor/lext  editor  tor 

IBM/lk)/XT/AT.  Spelling  checker,  screen  clip, 

mailmerge.  split  screen.  ASCII  lies,  macros 

Supports  proportional  printing,  laser Jet+,  and 

over  300  printers.  $16  tor  alt  S(rflware.  tutorial/ 

guide  on  diskette  OK  to  copy  Register  tor  man- 

ual/suKiort  $89.  Full  90Kiay  guarantee. 

Ouicksoft 

219FirslN.#224C 

Seattle.  WA  98109 

(206)  282-0452  Visa/MC 


WORD 

PROCESSING 


CompareRite"  FOR  $129.95 

SAVE  HOURS  See  every  change  at  a glance! 
CompareRile  compares  two  documents,  in- 
stantly hqhkghting  the  diflerences  between  them 
in  a ttwd  draft.  Great  lor  contracts,  proposals, 
articles,  reports,  source  code  . You  select  ap- 
peararxie  of  added  and  deleted  text.  For  major 
Word  Processors  Patent  pending.  Introductory 
price  of  S129.95+S/H. 

JURISoftlnc. 

763  Massachusetts  Ave 
Cambridge.  Ma  02138 
800-262-5656/exl  9 

WORD/PHHASE  SEARCH  INDEX 

The  Index  Program  searches  a word-processed 
document  for  words  and  phrases  you  supply  rL 
Creates  an  alphabetized  index  Completely  in- 
teractive. Manual  & Tutohal  on  diskette  PCXTAT 
and  compatibles  Requires  192K  Check.  Visa, 
MC,  PO  or  will  invoice.  Full  Guarantee  Same  day 
1st  class  mail.  $39  00 

• OLData 

• PO  Box  4055 

• Lexington.  KY  40544 

• (606)281-5944  24  hours 

Mscros  for  WordPerfect'* 

PerfectMaaos'"  - On-dtsk  maaos  ready  to  save 
you  timeand  effort  in  usng  WordPerfect  " Save 
keystrokes  on  frequently  performed  functions, 
such  as  print  or  exit  a document,  or  change 
margins  or  spacing  Plus  great  printing  macros 
tor  laser  printers.  Easy  to  use  and  fully  docu- 
mented. $39.95 +$5  s/h 
PerfectProducts 
PO  Box  636 
Camarillo.  CA  93011 
orders:600/628-2828;Ext412 
into:805/9e7-2368 
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WORD 

PROCESSING 


4ICiAF<A5 


THE  WORD  PROCESSOR 
FOR  GLOBAL  COMMUNICATION 

Sinitancoudy  edit  mitiple  bnguafcs  or 
one  ine  English.  Ctttk,  French.  Cermen. 
Spanish,  Hebrew,  Kafian,  Russian.  Atebic 
Scierttifie  it  Cnphics  Ideal  Foe  lecal  of 
Tices . errbauies , nitinationai  business , 
scientisls  & engineers  Offers  mailmerge , 
document  cotnparison , math  formulas , 
camera  ready  typesetting  etc  Only  ^399 
Oisiter  ltN|uirH-s  Wr-konxii 
Apollon  Engineering, ItK. 

POBoiSOr  Coierte.MD  21044 
(1-800  ) 822-3327,  (301)  596-0146 
CIRCLE  7«7  ON  READER  SERVICE  CARO 


ARABIC/HEBREW/GREEK 

Russian  and  European  languages— all  m one 
package.  Supports  nghl-to-lett  texi  and  on- 
screen foreign  characters  with  vowel  points/ac- 
cents— no  hardware  modifications  required. 
Demo:  $15  * s/h  $4  Dot  matrix:  (9pin/24pin): 
$350  + $Ss/h  LaserJets :S5004  S5s/h.Req 
512K.  graphics 
GAMMA  PRODUCTIONS.  INC 
710Wilshire  Blvd  Ste609 
Santa  Monica.  CA  90401 
213/394-8622  MCA^ISA 


MISCELLANEOUS 

ACCESSORIES 


• 100%  Cotton  Canvas 

• Static-Free/Breathable 

• Beige  with  Grey  Trim 

• Embroidered  Emblem 

For:  IBM.  PC.  PC-AT.  Compaq,  AT8iT 
Leoding  Edge  "D,"  Epson  Equity 
Printers:  OKIDATA  EPSON.  IBM.  NEC. 

Contemporary  ComputerWeor 

1320-36th  A/enue 
San  Ffoncisco.  CA  94122 

(800)  826-5761 

Dealets  Pleose  tnquue  CA  (dl5)  7S9-1466 

CIRCLE  788  ON  READER  SERVICE  CARD 


BAR  CODING 


BAR  CODING 


BAR  CODES 
MADE  EASY 


PERCON  E>2-READER 

FAST  • ACCURATE  • RUGGED 
NO  SOFTWAK  CHANGES  vv«n  PO 
XT/AT  AT&T  63007)00  Wyy  30/60/ 
8S/PC  lOmtron  KT  7/PC  Unk  PCTerm/ 
MC3  TeleV<JeoPC:SI/905/955&D6C 
VT220  heytjoards,  muXi-usef  RS-232  v>- 
tedacfi 

• lmm«*^  Vupmmt 

• Ffw  pnone  support 

• 2-ypa:  Vbrjrarvy 

• 8#  code  pnnong  vAwatf 
avaAapir 

Details  or  CXjesDons?  Cail  us 

(503)  344-1189 

. 14.  W I Ilf'  A..-  r ,,-.r  C3C  sp;407 

A II  Aou  n amt  coot  ntnatn  cMCMCiaMO 


PERCON' 


BAR  CODE  & 
MAGNETIC  STRIPE 
READERS 
for  the  IBM  PC  & AT 

Simple  & quick  installation 
No  additional  software  or  port 
Metal  wand  & case 
Also  avallsbie: 

Bar  code  printing  software 
Magnetic  stripe  encoders 
Units  for  other  computers  & terminals 
GSA  approved 

TPS  ELECTRONICS 
4047  Transport  Street 
Palo  Alto.  CA  94303 
Telephone;  415-856-6833 

Telex  (Graptinef)  371-9097  TPS  PLA 
FAX:  415-856-3843 
CMCLE  789  ON  READER  SERVICE  CARO 


BARCODE  LABEL  PRINTING 

PrintBar  II  is  a unique  and  powerful  memory  res- 
ident program  lhat  prints  code  39. 2 of  5 and 
UPC  barcodes  on  Epson.  IBM  graphics  and 
LaserJet  printers,  print  directly  from  any  pro- 
gram including  dBASE  III,  ciipptf.  Lotus,  Word- 
star. without  copying  data  to  speaal  print  files 
Superb  documentation  $2%  PC  compatible  bar 
code  readers  $395 


nil 


PrintBar  II 

I BAH  CO06  P«N1INO  SOf  IWAR£ 


BEAR  ROCK  SOFTWARE  CO 
6069  Enterprise  Drive 
Placerville.CA  95667 
(916)622-4640 


LABELING 

SOFTWARE 


for  DOT  MATRIX  and 
Laser  Printers 
(EpMo/raN/Old/LuerJct) 

• Labels  for  shipping,  bins, 
shelves  & inventory 

• Text  readable  up  to  50  ft. 

• 13  text  sizes  up  to  1 .2"x1  *’ 

• 10  Bar  Codes;  11.  UPC/ 
EAN.I2of5.  MSI.  Code  39 

• DOD  LOGMARS  • AIAG 

• Flexible  Label  Size/Design 

• Color  options  • File  input 

• Menu  driven  or  user  pro- 
gram controlled 

• FAST  • EASY  • $279 

• Other  bar  code  programs 
from  $49. 

Bar  Code  Readers 
PC/XT/AT  and  PS/2 

• Attaches  as  2nd  Keyboard 

• No  software  changes 

• Rugged  metal  pen 

• Reads  I 2 of  5.  UPC/EAN. 
Codabar.  Code  39.  etc. 

R$-232  S PS/2  model  $399 
PC/XT/ AT  Internal 
or  External  $345 


DATA  SOLUTIONS 

417-A  Ingalls  Street. 
Santa  Cruz,  California  95060 

408/458-9938 

30  Day  S Back  Guarantee 


BAR  CODE— LABEL  PRINTING 

THE  LABEL  MAKER"  prints  bar  codes.  OCR-A 
like  and  large  characters  from  data  entered  at 
keyboard  or  from  disk  files  Create  and  save 
unique  pnnting  formats  and  record  layouts  Per- 
forms record  add.  change,  delete,  sort  and  se- 
lect on  disk  Mes  A I.  LABELMAKER"  prints  AIAG 
shipping/parts  idenlification  labels  required  by 
Auto  Mftrs.  Requires  IBM  PC  or  work-alike 
TJ  SOFTWARE  INC. 

PO.  Box  2044 

Arlington  Heights.  IL  60006 

(312)364-1065 


$7  WHY  PAY  MORE  $55 

^r  Code  Printing  Software  tor  PC.  XT.  AT  & 
Comp,  w/printers  w/Epson-IBM  graphics  em- 
ulalxin  Universal  Bar  C^  Generator  $45  (Works 
with  almost  arry  program).  Test  disk  $7  Small 
labels  $15.  Large  labels.  Logmars.  AIAG.  dBASE. 
& subr  lor  Basic.  Compilers.  WP,  Data  Mgmt . 
etc.  $25-$55  Bar  Code  Readers$t95-$395 
GORDON  COMPANY 
20210  Uceyland 
Katy,  Texas  77449 
713-578-5522 


BUSINESS 

OPPORTUNITIES 


IBM  OWNERS 

EARN  $1000  TO  $5000 
MONTHLY 

WORK  AT  HOME  - IN  YOUR 
SfWRETIME 

PE  RFORM 1NO  S IM  PLE  SE  RVICES 
WITHYOURCOMPUTER 

FREE  LISTOF 100  BEST 
SERVICESTO  OFFER 

WRITE: 

A.I.M.K.O. 
f>  O.  BOX  60369 
SAN  DIEGO  CA.  92106 


VERTICAL  MARKET  OPPORTUNITY 

Software  Developmeni  Company  wishes  to  sell 
nghts  to  successful  vertical  market  package  This 
is  a mature  product  with  over  100  installations 
throughout  the  U.S.  For  rrwe  intorm^nn  contact 
VERTICAL  MARKHS 
6069  Enteronse  Drive 
Placerville.  CA  95667 
916-622-4640 


EXOTIC  SOFTWARE 

Looking  tor  disiribulors  for  HOT  NEWLINE  of 
vertical  market  software  Inquire  about  exclu- 
sive territories  available  and  special  marketing 
concept  Call  Mr.  Tanney  at  Action  Computer  Inc 
1-800-545-4005  in  N Y 1-914-834-3000 
ACTION  COMPUTER 
1875  Palme'  Avenue 
Urchnwnt,  NY  10538 
(914)834-3000 


EARN  EXTRA  $$$$  AT  HOME 

Receive  rteeded  exposure  to  earn  extra  income 
by  listing  your  experience,  goals  and  equip- 
ment Our  database  provides  tow  cost/risk  ap- 
proach lo  Introduce  home  programmers  and 
companies  needing  programming  help  Send 
now  tor  complete  mto  package  and  application 
Only  cost  is  a low.  one-lime  application  fee 
HOME  PROGRAMMERS.  INC 
PO  80X243-N16 
El  Segundo.::A  90245-0243 
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CLASBIFIED 


CATALOGUES 


PCjr 

Expansion  Products 


PcKsibly  (he  largest  selection 
of  PCjr  products  in  the 
country.  Wc  don't  just  sell 
PCjr  pnxlucts.  wc  design  them. 
•Speed  Up  PnHJiKi* 

• pNCudii  DMA  Cjnndgcx 
•Second  Flopps  Disk  Drocs 
•tt^  Disk  Drives 
•PCjr  Optical  Mae 
•Moniior  Adapters  for  PC's 
•Parallel  Printer  Ports 
•Full  Si/e  Keyboards 
•Speech  Attachmenis 
•Joysticks.  Cables.  & Adaptors 

Call  or  write  to  receive  inir  free 
.■^Z-page  catalog  of  PCjr  Add-On 
products.  For  even  faster  results, 
circle  our  reader  ser\’ice  number. 
PC  Enterprises 
“The  jr Products  Group" 

Boi  292.  Belmsr,  NJ  07719 
(201)  280^)025  (800)  922-PCJP 
CnCtf  790  OM  READER  SERVICE  CARO 


COMPUTER 

INSURANCE 


SAFEWARE 

Insure  your  compuler.  Saleware  provides  tull  re- 
placemenl  ot  hardware,  media,  and  purchased 
software.  As  little  as  S39  a year  provides  com- 
prehensive coverage  With  our  blanket  cov- 
erage, no  lists  of  equipment  are  needed.  One 
phone  call  does  il  all!  Call  Sam  to  10pm  EST 
(Sat  9 to  5). 

SAFEWARE.  THE  INSURANCE  AGENCY  INC 
2929  N High  Street,  PO  Box  02211 
Columbus.  OH  43202 

(614)  262-0559  (OH),  (800)  848-3469  (NAT) 


DATA  SECURITY  INSURANCE 

The  *al  risk*  Personal  Computer  Policy  from  DS 
includes  essential  coverages  not  available  with 
other  policies:  protection  against  loss  ol  data 
(even  from  accidental  erasure),  loss  of  custom 
programs,  and  fraud.  Especially  intended  tor 
busmess  computers  Cone^  can  be  bound  by 
telephone,  9 to  4 Mountain  Time 
DATA  SECURITY  INSURANCE 
4600  Rrverbend  Road,  PO.  Box  9003 
Boulder,  CO  60301 
(303)442-0900.(800)622-0901 


TO  PLACE  YOUR 
AD  IN 
PC  Magazine 
Classified 
Marketplace 
Call  (212)  503-5115 


COMPUTER 

SERVICES 


DATA 

CONVERSION 


CAO  PC  DESIGN 

Specializing  in  1 lo  2 week  turnaround  of  IBM 
PC/XT/AT/PS2  and  VME  multi  layer  high  den- 
sity printed  circuit  boards.  Accept  mpU  from  any 
PC  based  schematics  capture  system  Modem 
available  Can  accept  multiple  tward  packages 
tor  quick  turn.  In-House  photo  plotting. 

CAO  SERVICES.  INC 
8 Jefts  Street,  PO.B  670 
Townsend.  Ma  01469 
617-597-5571  Ask  tor  Charles  Grant 


DATA 

CONVERSION 


america  s leaders  in 
« data  conversion 

ORCLE  791  OR  READER  SERVtCE  CARO 


Over  1000  formats 
Quick  turnaround 
Professional  staff 

word  processors 
databases 
spreadsheets 
disk  to  disk 
tape  to  disk 
optical  scanning 
data 
mailing 


Computer  Systems  Services 
5 east  16th  street 
new  york,  n.y.  10003 

(212)  463-7511 


DISK  CONVERSION 

We  are  the  oldesi  and  most  versatile  conversion 
company  in  (he  country.  We  ll  electronically 
convert  disks,  tapes,  or  mag  cards  to  your  PC  or 
word  processor  Over  20  billion  characters  con- 
verted since  1979  Optical  scanning  available 
We  provide  the  excellence  you  expect  Text  ac- 
curacy guaranteed  tor  disk  conversions. 

TEXT  SOENCES  CORPORATION 
5430  San  Fernando  Rd 
Glendale.  CA  91203 
(818)247-0792 


DISK  & TAPE 
CONVERSIONS 


OPTICAL  SCANNING* 


*25'  PER  PAGE  (vpewnitvn  leil  K^nnmQ 
lo  dikh  WP  Iwmctt  on 

-SCAN  TYPESET  TEXT  6 to  24  Pt 


-TAPE  Convert  800  lo  6250  BPi 
ttiTch  Turnaround  <^i«IHy  Guaranleod 


Computer  Services 

59  Acorn  Ponds  Oivc 
North  HiHs  NV  11576 
(2121432  5252 

(516)  627-1493 

CIRCLE  792  ON  READER  SERVICE  CARO 


ON  WORD 

Can  read  any  document  to  disk. 
Fast,  accurate  optical  scanning 

• 10,000  + type  fonts 

• typeset  or  typewritten 

• fontsize-6  ptsio28pts 

• to  aR  word  processors 

• volume  discounts 

• systems  and  services 
•call  tor  prices 

ON  WORD  DEVELOPMENT 
2434  Main  St. 

Santa  Monica,  CA  90405 
(213)399-7733 


DISK  CONVERSION 


TAPE/DISK 

CONVERSIONS^ 


Conversion  services  to  or  from 
over  8(X)  computer  systems: 

• Magtapes  • Mini  Computers 

• Micro  Computers  • Typesetters 

• Word  Processors 


CALL  THE  INDUSTRY  LEADERS 


PIVAR 

COMPUTER  SERVICES,  inc. 


(312)  459-6010 

165  Arlington  Heights  Rd  #M 
Buffalo  Grove,  IL  60069 

ORCLE  793  ON  f«AOCR  SERVICE  CARO 


DISK  & TAPE  CONV.  from  SS/dlsk 

• Dedicated  Word  Processors  ■ PC  s - 
Mainframes. 

• 3V- 5%’.  8*  diskettes. 

• 9 track  tape  conversion  $25  per  Megabyte. 

• OCR  Scanning  • .50C  per  page 

• Disk  Duplication 

• FREE  Diskettes  with  pre-paid  orders 

• Quantity  Discounts. 

• National  pick  up  & delivery  available. 
OFFICE  AUTOMATION  SERVICES 
916-962-3102 


DISK  CONVERSION 


TapeTo-Floppy 

FLOPPY  TO-TAPE 

Tape  Duplication 
FLOPPY-TO  MICROFICHE 
LASER  PRINTING 
SLIDE  GRAPHICS 


I 800  422-9622 

(In  OK:  016  254  06221 

TKHNICAl  PI06RAMMIN8 
SnVICES,  INC 

m usi  4iy  yisT 
lust.  01  /4133  1301 


TAPE  TO  DISK  CONVERSION 

Unbeatable  Pnees-As-Low-As  $20/M6 

—36  Hour  Turnaround 

— Highest  Quality— AH  Work  Guaranteed 

—Professional.  Technical  Stall 

—Slatisticat  Analysis 

—Sorting.  Programming 

-ISYEARSEXPEPIENCS 

PRECISION  CONVERSIONS 

15  Harbor  Circle 

Centerport.  NY  11721 

(516)261-1200 

CHANGING  WORD  PROCESSORS? 
Media  transter  to  or  from 
IBM.  XEROX.  DEC.  WANG. 

LANIER,  CPT.CTMtCOM.NBI. 

VWROSTAR.  WORDPERFECT.  MS//WR0,  DW3, 
MULTtMATE.  SAMNA.  MASH.  DCA. 
TAPE-DISK 
Free  test  conversion: 

CONVERSION  SPECIALISTS 
531  Main  St  . Suite  635 
El  Segundo.  CA  92045 
(213)545^51  •(213)322-6319 


DISKETTE  COPY 
SERVICE 


Error-free  Delivery 

* Our  guarantee  * 

4)  Qujiilv  Software  Dupltc^lion 
*1  48-hour  Turnaround 
4 Package  Assembly 
4 Orders  Processiryg 
4 Worldwide  Shipping 
4 Documenlation  Pnnhng  and  Design 

^SoftCopy,  Inc 

329  North  Stale  Street  Oreot  Utah  840S7 

CALL  1-800-222-9409 

CIRCLE  795  ON  READER  SERVICE  CARO 
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FOR  MORF  ISFORMATIOS  OR  TO  FIACE  YOVR  M)  CAU.  212  .mSI  IS 


DISKETTE  COPY  SERVICE 


? ’ " 215-363-2400  in  PA  2 


DUPE  IT 


COMPLETE  DISK 
DUPLICATION 
SERVICES  AND 
EQUIPMENT  SALES 


LABELING  • PACKAGING 
DISTRIBUTION 

HIGHEST  DUALITY  • FAST  TURNAROUND 


m SELL  MOUNTAIN  C(]MF>UTCR 
OUPllCATIOfiEOUlPMENI 
WITH  CAPABUlTiES  OF  DUPLiCATffM} 
lOO  to  tOOOO  DISKS  A MONTH 


FORMATS 
UNLIMITED  INC.^ 


FLORAL  PARK  NEW  YORK 
(516)  4B8-4200  • t (800)  645-8461 
FAX;(S16)  488-4206 


ORCLE  796  ON  READER  SERVICE  CARD 


MAXELL 


100%  CERTIFIED 

BULK  DISKS 


5V4"  ds/dd  64* 
3W  DS/DD  1.19 
sva  ds/hd  1.64 


800-222-0490 

In  NJ  201-462-7628 


> 24  Hour  Shipment  < 


MEGASo/f 


RO.  Box  710.  Freehold.  NJ  07728 
irvice  duptcabon  leahty 


AUTOMATIC 

DISKETTE 

DUPLICATOR 


• Runs  st^md-alonc  or  attached  lo  PC' 

• Copies  5V4-inch  .T'/j-inch 
formats,  including  IBM  PSi'2 

• Oie-hulion  unatlcnded  operalton 

• Removable  inpul  oulput  cannisicrs 

• Sena1i7c/Pnni  IjibcIvTesi  Alignment 

$5,995 


VICTORY  ^ 
CNTCRrRISLS 


Call  1-800-421-0103 


(512-4.S(M)80n 

CWCIE  796  ON  READER  SERVICE  CARO 


MAILING  LISTS 


FREE  CATALOG 

Owr  2 rnlinn  names  on  75  oener/user  lists  IBM. 
Apple,  mmi  sites,  resellers,  stores.  VAR's.  chains, 
mail  order  dealers,  educational.  Unix.  Pascal. 
Cobol,  Lotus,  dBase,  modem,  mveslor.  publi- 
cations. clubs.  Call/Write  for  tree  catalog.  In- 
clude phone  & type  o(  business. 

TARGETED  MARKETING  INC.  - Ifv  Brechner 

Box5125-P 

Ridgewood.  NJ  07451 

800-323-8287 

In  N.J..  201-445-7196 


NETWORKING 


PUBLICATIONS 


LAN  PRINTER  CONTROL 

With  PRESET  For  Networks  each  user  deter- 
mines the  printing  fonts  and  lormais  he  will  use 
on  each  shared  printer  Now  you  can  end  print- 
ing conflicts  between  LAN  users  forever  on  all 
MS/PC-DOS  compatible  LANs.  All  printing  tea- 
lures  of  lOOf  pnnters  are  supported  by  menu 
From  $99  Call  tor  more  information 
LASER  AGE  SOFTWARE 
1831  Prosser  Ave.  Suite  204 
Los  Angeles,  CA  90025 
(213)  470-1397 


•••••PC  PRICE  GUIDE*^^** 

SAVE  TIME  & MONEY  on  your  next  hardware  or 
software  purchase.  Li^  of  wholesale  and  retail 
cost,  where  to  find  the  LOWEST  PRICE  nation- 
wkle  Name  brand  and  clones  listed,  i.e..  the 
lowest  price  on  an  IBM  XT  or  lowest  price  on  XT 
clone  Name,  address  and  phone  of  dealer  with 
lowest  price  on  each  item  One  issue  $9.50, 12 
issues  $60 
JMS  CONCEPTS  INC 
P.O  Box  231372 
San  Diego.  CA  92123 


MULTI-USERS  UNDER  PC  DOS 

Turn  your  286-386  PC  into  a powerlul  mulb-user 
system  Run  all  DOS  programs  CXmnecI  inex- 
pensive CRT  terminals  (or  up  lo  25  users  PC- 
MOS  386  & MULTILINK  ADVANCED  otter  easy, 
most  allordable  network  solutions.  Demos  and 
complete  systems  using  WYSE  hardware  avail- 
able-call now' 

OataTrust 

379  Westwood  Avenue 
Long  Branch.  NJ  07740 
(201)222-6363 


FINITE  INFRASTRUCTURE 

A pnmer  of  fifth  generation  computing  in  which 
are  defined  ten  (and  more)  row  by  column  mul- 
tiplications of  binary  matrices,  algorithms  for 
computing  adjacency  matrices  from  incidence 
matrices  and  graph  (directed  and  undirected) 
incidence  matrices  from  edge  and  vertex  adja- 
cency matrices/  Very  technical,  67  oages,  $37.50, 
make  check  payable  to 
Joel  Gifford 
% Percentage  Press 
Rose  Bud.  AR  72137-0068 


SUPPLIES 


SOFTWARE  PACKAGING 
To  Meet  Your  Needs 


ORCLE  796  OH  READER  SERVICE  CARO 

Glenco  Development  Systems  ofTers  several  ctxHces  to  help  you 
with  your  software  packaging  Our  product  line  includes  cloth 
and  vinyl  Oinders/portfolios  for  your  users  manual  ano  program 
diskette.  The  binders  can  be  saeened  with  your  company  logo  to 
add  that  extra  personal  touch  The  final  prodiia  is  an  organized, 
eye-catching  presentation  that  your  efforts  deserve 


In  addition  to  packaging,  Glenco  Development  Systems  offers  a 
wide  variety  of  services,  deluding  finished  produa  assembly,  to 
help  get  your  software  products  to  market.  Typesetting  of  manuals 
can  be  as  easy  as  sending  an  ASCII  file  Duplication  ana  label 
affixing  as  well  as  produa  assembly/shrink  wr^  are  readily  avail- 
able. Please  consult  us  with  your  specific  needs 


foiewco  otveLO»>MewT  s»sTtM: 


3920  Ridge  Avenue 
Arlington  Hts , IL  60004 
: (312)392-2492 
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SUPPLIES 


Long  Life  Laser  Cartridge  Recharge 


LASTS  30-50%  LONGER! 

FACTORY  LIKE  METHOD-NO  HOLES  CUT! 

For  Apple,  H.P.  & 25  more  using  Cenon  EP  Englnee.| 

100%  Money  Back  Guarantee  in  writing! 

SEND  538.50  + 53  00  5*1  Tcxos  Toiler  Cartridge  Co. 
With  Each  Cartridge  To:  $794  Poresf  Ln,»2e2,  Dmilts,  Texts  75243 
(2Uj  475.5006 

CmCLE  a02  ON  READER  SERVICE  CARO 


LASER  CARTRIDGE 
RECHARGE! 

$$S  Save  A lot  Of  money  $$$ 
recharging  laser  printer  toner 
cartridges  for 

Hewlett  Packard  LaserJets 
Canon  Corona 

Apple  LaserWriter  QMS 
Recharged  cartridges  are 
reconditioned  to  work  like  new 
but  last  20%  longer.  Money  back 
unconditionally  guaranteed.  Send 
$40  with  each  cartridge  ♦ $3  s/h. 
Monthly  discounts. 

TONER  TECHNOLOGIES/ 
LASER  SYSTEMS 

23  North  Main,  P.O.  00x407 
Kaysville.  UT  S4037 
(601)544-3090 

CMCLE  a01  ON  READER  SERVICE  CARD 


•Save  To 
•55  each 
•Lasts 
20H  Longer 


Send  empty  cartridges  & felt 
cleaner  In  original  container  to: 

fflfCON  JtCHNOLOCm,  INC. 

SIS  HIOHLANO  ST.  • B0($E.  IDAHO  MTDS 
OR  CALL  1-600-445-3724 
CALL  IN  IDAHO  206-34S-6666 
ancLE  eo4  on  reader  service  card 


WE  BUY  cartridges  W'CLEANER  *11 


SSiUlSTOn  iWTT 
TOIII  HiniDUS  $10 


MI  Oi  IBMB  UIIHNB 


CaOCLE  600  on  reader  service  CATO 


THE 

SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 
MARKET  . . . 


TO  PLACE  YOUR  AD  IN 
PC  Magazine 
Classified  Marketplace 
Call  (212)503-5115 


PC  MAGAZINE 
CLASSIFIED 

mARKCTPLACC 

the  ultimate  target  market! 


The  brand  specifiers  who  read 
PC  Magazine  don't  have  the  time 
to  shop  around,  their  only  concern 
is  getting  what  they  need  as  quickly 
as  possible. 


They’U  DIRECT  their 
attention  to  PC  Magazine 
Classified  Marketplace 


For  them  PC  Magazine  Classified 
Marketplace’s  Direct-Response/ 
Display  Ad  format  represents  a fast, 
easy  and  cost  effective  method  of 
product  acquisition.  They  know  it 
will  have  the  products  they  need  and 
the  information  they  want  regarding 
price,  volume  discounts,  specifica- 
tions and  delivery. 

If  you  think  that  your  business  can 
benefit  from  the  375,000  brand 
specifiers  who  read  PC  Magazine 
. . . YOU’RE  RIGHT! 


So  take  DIRECT  action 
and  call  (212)  503-5115 
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I kflOV(/  They  told  me  those  copies  of 

^ ^ programs  I made  for  my  computer 

^ 0 could  cost  the  company  hundreds  of  thousands 

w#  I'f  f»'W  of  dollars.  Maybe  even  cost  me  my  job. 


Few  people  realize  that  software  piracy  is  a Federal  aime.  At  ADAPSO, 
the  computer  software  and  services  industry  association,  we’re  doing 
everything  we  can  to  inform  the  public  of  the  problem.  And  the  penalties. 

You  could  unknowingly  put  your  company  on  the  receiving  end  of 
a lawsuit  by  making  illegal  copies  of  software.  Maybe  even  put  yourself 
on  the  receiving  end  of  a pink  slip.  And  that’s  why  ADAPSO  wants 
you  to  know  the  faas. 

Return  the  coupon  for  a brochure  that  explains  the  risks  of  software 
piracy  It’s  free.  And  it  may  help  you  keep  your  job. 


r Send  this  coupon  oryour  business  card  for  more  information. 

I Or  call  US  at  (/03)5i2-5055  and  ask  for  Marilyn.  I 

1 ADAPSO,  l.^K)  North  Scvtntmith  Street.  Ariineton,  I 
I Virginia  22209  j 


•sVMl  TITIF 
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Software  Piracy  is  a Federal  Crime 


Editorial  product  index 
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NUMBCR  PWOOUCT COWPANY PACE 

ADD-IN  BOARDS 

432  MatchMaker  Microsolutions  Computer  45 

Products 
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690  Cribbage  Master  Silversoft  476 
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429 
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681 

PC  Discount  Noble  386 PC  Discount 
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680 
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PC's  Limited 

142 

679 
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672 
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Digital  Equipment  Corp. 

431 

LifeServer  386 

Univation  Inc. 

45 

Multiplex 
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Corp. 
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673 
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428 
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421 

Paradox  2.0 

Ansa  Software 
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423 

Tracker 
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46 
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242 

434 
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Product  R&O  Corp. 

44 

676 
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ALPS 

276 

639 

Automobile  Power 
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Helpers  Plus 

Adapter 

678 

Direc-TreePlus 
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278 

649 

AxonixThinWrite  100  AxonixCorp. 

226 

677 

OOS2oois 

Computer  Publishing 

282 

647 

The  Correspondent- 

Holmes  Microsystems 

215 

Resources 

IBM 

675 

Hot 

Executive  Systems 

283 

647 

The  Correspondent-T  Holmes  Microsystems 

215 

657 

Keyworks 

Alpha  Software  Corp. 

254 

647 

The  Correspondent-Z  Holmes  Microsystems 

215 

656 

Keyworks  Advanced 

Alpha  Software  Corp. 

258 

648 

Diconix  150  InkJet 

Diconix  Inc. 

232 

655 

Metro 

Lotus  Development  Corp.  262 

Printer 

654 
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FAB  Software 

266 

645 

EasyTalkEMS/ri200  Megahertz  Corp. 

218 

653 

PrintK^ 

Northwest  Software 

268 

646 

EasyTaH(l200 

Megahertz  Corp. 

220 
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639 

Expansion  Chassis 

Toshiba  America  Inc. 

212 

652 

SmartKey 

Software  Research 

269 

639 

Expansion  Chassis 

Toshiba  America  Inc. 

212 

Technologies 

Ad^ter 

674 

Still  River  Shell 

Bill  White 

288 

640 

LiteDrive 

Premier  Technologies 

244 

651 

SuperKey 

Borland  International 

272 

644 

Migent  Pocket 

Migent  Inc. 

222 

LANGUAGES 

Modem  MM1200 

438 

TurboC.  Version  1.0 

Borland  International 

44 

639 

Numenc  Keypad 

Toshiba  America  Inc. 

212 

PRODUCTIVITY 

DEPAHTMENT  PB06BAM  HAMfcDESCRIPTION ^ 


PC  Lab  Notes  KBX  enhances  the  keyboard  to  add  extended  ASCII  characters  to  text  files.  339 

Utilities  RN’s  directory  tree  lets  you  rename,  hide,  create,  and  delte  directories.  351 

Environments Difficulties  in  programming  lor  OS^  and  MiCTOSOft  Windows  environments. ^ 


Spreadsheet  Clinic  Five  undocumented  @ funcbons  in  Framework  II.  385 

Spreadsheet  Clinic  Macro  can  trap  errors  or  cancel  trapping  to  prevent  incorrect  branching.  385 

Spreadsheet  CHnic Hide  spreadsheet  columns  you  don't  want  to  print  in  1-2-3.  Release  2. ^ 


Spreadsheet  Clinic  Quirk  in  1-2-3's  @@  function  caused  by  confusion  over  order  of  recalcs.  386 

Spreadsheet  Clinic  1 -2-3’s  @@  calculation  is  correct  if  order  is  by  row  rather  than  column.  386 

User-to-User CLICK  makes  the  computer  beep  when  NumLock  is  on  and  the  keypad  is  touched. 389 


User-to-User  Nesting  IF  statements  to  speed  up  batch  files  that  check  user  inputs.  390 

User-to-User  Modifying  DEBUG  to  dispt^  "nonprintable"  and  extended  ASCII  characters.  392 

User-to-User Patching  COMMANO.COM  to  discourage  novices  from  globally  deteting  files. 393 


Power  User  Adding  leaders  (a  row  of  dots)  to  any  right-aligned  text  in  WordPerfect.  397 

Power  User  Using  ProKey  to  edit  and  maintain  WordPerfect  macros.  397 

Power  User Macro  for  WordPerfect,  Version  4.2.  displays  text  at  a true  left  margin . 399 


PowerUser  Automaticallynumbering  WordPerfectpagesina"(PageXotXX)''footer  399 

Power  User  Macro  tells  WordPerfect  number  of  pages  in  document  to  be  laser  printed.  401 

Power  User  Macro  inserts  WordPerfect  math  catoulations  into  documents. W 


Power  User  Adding  WordStar's  continuous  or  autoscroll  function  to  WordPerfect.  402 

Power  User  Putting  a list  of  hies  from  WordPerfect's  file  manager  into  a text  hie.  403 

Power  User Macro  help  system  tor  WordPerfect  lets  you  run  macros  from  help  menus. 403 


Power  User  WordPerfect  macro  calls  up  MEMO  file  for  recording  quick  notes.  405 

Languages  Written  in  Turbo  Pascal.  EGAcolor  displays  all  of  the  EGA's  colors.  407 

Languages Turbo  Pascal  Error_Trap_Demo  handles  run-time  errors  without  exiting. 408 


Languages  Turbo  Pascal  Traport/Trapoff  enable/disable  floating-point  error  traps.  411 

PC  Tutor  FAST.COM.  SLOW.COM,  SW1TCHSP.COM  switch  speeds  on  turbo  XT  motherboard.  413 

PC  Tutor TAB4.COM  changes  tabs  in  hies  tofour  spaces  so  their  size  stays  intact. 413 


PCTutor  Redirection  of  ou^  can  append  extra  text  after  end-of-file  marker.  414 

Connectivity  Clinic  PC-IRS  uses  Chairman.  Amet  board.  Hayes  and  Multitech  nKKlems.  or  RAMnet.  417 

Connectivi^  Clinic Fastest  hard  disks  are  BatRAM  and  HC40;  fastest  controllers  use  ESDI. 417 


Connectivity  Clinic  6ABY/36  and  DataFlex  convert  or  replace  SystenV34  programs  for  LAN  use.  417 

Connectivity  Clinic  Software  for  ARCnet/NetWare  286  to  replace  ASK  ManMan  on  a VAX.  418 

Connechvity  Clinic IBM's  240Q-bps  external  modem  5642  supports  synchronous  auto-dialing. 416 

Connectivity  Clinic  Microcom  modems  AX/1 200  and  AX/2400  may  accidentally  cut  off  file  transfer.  420 
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PAGE 

641 

643 

ThinWm  1100-10 
Worldport  1200 

AxontxCorp.  240 

Touchbase  Systems  Inc.  224 

PRINTER  STAND 

433 

Vertlstack  Printer 
Stand 

Vector 

44 

PBOJECT  MANAGERS 


670 

Advanced  Profect 

Applied  Business 

156 

Workbench 

Technology  Corp. 

669 

Harvard  Total  Project  Software  Publishing 

162 

Manager  li 

Corp. 

666 

Microsoft  Project 

Microsoft  Corp. 

16B 

667 

Ptantrac 

Computerline  Inc. 

171 

666 

Primavera  Project 
Planner 

Primavera  Systems  Inc. 

174 

664 

Project  Scheduler 
Network 

ScitorCorp. 

176 

665 

Proiect:Vision 

Inmax  Internationa 
Publishing  Ltd. 

182 

662 

Pro-Path-Plus 

SoftCorp 

163 

661 

Owiknet  Professional  Project  Software  & 

188 

Development 

663 

SSPs  Promis 

Strategic  Software 
Planning  Corp. 

191 

660 

SuperProject  Plus 

Computer  Associates 

198 

659 

Time  Line 

Breakthrough  Software 

199 

65B 

Viewpoint 

Computer  Aided 
Management 

204 

SCANNERS 

440 

Transimage  1000 

Transimage  Corp. 

35 

UTILITIES 

637 

Core  Disk 
Performance  Test 
Program 

Core  Internationa 

335 

626 

Disk  Drive  Analyzer 

Verbatim  Corp. 

331 

633 

Disk  Manager 

Ontrack  Computer 
Systems 

323 

633 

Disk  Manager 

Ontrack  Computer 

323 

Diagnostics 

Systems 

636 

Disk  Tedintcian 

Prime  Solutions  Inc. 

324 

422 

FormTooi2.01 

BLOC  Development  Corp.  46 

634 

HTest/HFonnat 

Kolod  Research 

327 

635 

IBM  Hardware 
Maintenance  and 
Service 

IBM  Corp. 

326 

628 

Interrogator 

XldexCorp. 

334 

627 

Memory  Minder 

J & M Systems 

334 

625 

PC  Magazine 

PC  Labs 

336 

Laboratory  Benchmark 

Series 

632 

Power  Meter 

The  Database  Group  Inc.  336 

631 

Service  Diagnostics 

SuperSoft  Inc. 

328 

630 

SpeedStor 

Storage  Dimensions 

328 

629 

Vfeature  Deluxe 

Golden  Bow  Systems 

330 

WORD  PROCESSING 

424 

MousePef1ect2.02 

MousePerfect  Inc. 

48 

DESKTOP  PUBLISHING  PC  Maga- 
zine's page  composition  product  experts 
Diane  Bums  and  S.  Venit  review  four  so- 
phisticated WYSIWYG  page-making 
packages:  Digital  Research's  GEM  Desk- 
top Publisher,  Aldus's  PageMaker.  Laser 
Friendly's  The  Office  Publisher,  and  Xer- 
ox's Ventura  Publisher.  It's  a detailed 
look  at  the  best  PC-based  desktop  publish- 
ing software  available  enhanced  by  design 
tips,  discussions  of  system  configurations, 
and  offerings  of  low-end  and  ctxie-based 
software  alternatives. 

SCANNERS  AND  OCRs  PC  Maga- 
zine's reviewers  investigate  mote  than  30 
scanners  and  optical  character  readers  as 
well  as  the  newest  hand-held  systems  and 
add-on  scanners  that  you  mount  on  your 
printer's  printhead.  Ideal  for  desktop  pub- 
lishing applications,  scanners  and  OCRs 
arc  experiencing  a sudden  surge  in  popu- 
larity. In  the  last  year,  the  number  of  prod- 
ucts on  the  market  has  tripled,  and  the 
OCR  technology,  in  particular,  has  vastly 
improved  with  the  introduction  of  scanners 
that  can  read  proportionally  spaced  typeset 
material. 

VOICE  RECOGNITION  Speaking  re- 
places keystroking  with  this  roundup  of 
voice  recognition  devices.  This  technol- 
ogy enables  your  computer  to  turn  spoken 
words  into  ASCII  text  files.  Of  course,  no 
one  voice  recognition  system  on  the  mar- 
ket today  can  completely  take  the  place  of 
a stenographer,  but  these  combination 
hardware/software  products  are  signifi- 
cantly more  advanced  than  those  released 
even  a year  ago.  Some  of  the  newest  sys- 
tems can  understand  vocabularies  of  up  to 
1 .000  words,  recognize  and  record  contin- 
uous speech,  and  distinguish  the  voices  of 
several  people  interchangeably. 

286  COMPUTERS  Though  the  386  is 
the  machine  of  choice  among  PC  speed 
freaks,  the  AT<lass  80286-based  computers 
are  alive  artd  doing  well.  The  seven  re- 
viewed here — from  ARC.  FiveStar,  Ind- 
Tech,  Mitsubishi,  PC  Designs,  Standard 
Brand,  and  Wang — offer  low-priced,  high- 
quality  alternatives  to  the  racier  386s.  S6 


PROTEa 
YOUR  COPIES 
OF  PC 
MAGAZINE 


Make  your  collection  of  PC  Magazine 
a handsome  addition  to  your  office  or 
home— and  protect  and  organize  your 
copies  for  easy  reference! 

PC  Magazine  Binders  and  Coses  ore 
mode  of  durable,  luxury-look  leather- 
ette over  quality  binder  board.  Custom 
designed  for  PC Magazine,  every 
order  receives  FREE  transfer  foil  to 
mark  dates  and  volume  numbers. 


FOR  lAST  SERVICE  CALL 
TOLL-FREE  1-800-972-5858 


MAGAZINE  8INDERS 


Hold  your 
issues  on 
individual 
snop-on 
rods.  $9.95 
each;  3 for 
$2795;  6 for  $52.95. 


OPEN 
BACK 
CASES 

Store  your  copies  for 
individual  reference.  $795 
each;  3 for  $21.95;  6 for  $39.95. 
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JUiy  1987-IBM’S  PER- 
SONAL SYSTEM/2: 
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models  30,50  and  60; 
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^ EDUCATION  I 


Ticket  to  Paris:  A 
Whiriwind  Tour 


BYGUSVENDITTO 

Here's  a learning  game  that 
leaves  you  hungry  for  more. 
And  that's  good,  since  a few 
rounds  should  prepare  you  for 
your  first  trip  to  la  belle  France. 

Ticket  to  Paris  is  a simula- 
tion that  tests  your  knowledge 
of  French  language  and  customs 
and,  like  a bad  movie,  throws  in 
a chase  scene  whenever  the  ac- 
tion slows  down.  The  lessons 
are  limited  to  the  simplest  situa- 
tions and  phrases,  but  they 
make  studying  French  some- 
what more  pleasant  than  repeat- 
ing the  dialogue  on  a language 
tape. 

The  game’s  graphics  are 
fairly  entertaining  on  CGA- 
equipped  PCs,  but  they're  a dis- 
appointment on  EGA  systems. 

Your  Ticket  lakes  you  to  a 
handful  of  famous  Parisian  sites 
(Eiffel  Tower,  Louvre,  Mont- 
martre). and  hands  you  the  easi- 
ly ignored  task  of  finding  a 
long-lost  relative.  Waiters  and 
clerks  present  options  at  each 
destination  to  keep  you  moving. 

As  soon  as  the  business  of 
checking  into  a hotel,  exchang- 
ing money,  or  ordering  lunch  is 
out  of  the  way.  you’re  confront- 
ed with  a brief  quiz  on  French 
history,  culture,  and  language. 
It's  multiple  choice,  and  the 
choices  keep  recurring,  so  the 
questions  become  as  familiar  as 
those  in  Trivial  Pursuit  after  a 
few  sessions  with  the  same 
deck.  But  because  the  game 
doesn't  reveal  the  correct  an- 
swer unless  you  pick  it  and  the 
questions  are  intelligent.  I was 
quickly  hooked  by  the  quiz. 
There  are  about  2,000  ques- 
tions. 

Once  you've  answered  cor- 
rectly a few  times,  clues  abrupt- 
ly appear,  trying  to  interest  you 
in  that  search  they  entrusted  you 
with — there  were  too  few  clues 
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to  distract  me  from  the  trivia 
quizzes. 

Limited  to  a 65-word  dictio- 
nary, and  an  itinerary  of  only  17 
spots.  Ticket  to  Paris  most  ac- 
curately simulates  the  first  stop 
in  a six-countries-in-five-days 
bargain  lour.  But  for  $39.95, 
well,  you  weren't  expecting  a 
week  at  the  Ritz,  were  you? 

List  Price:  Ticket  to  Paris , $39.95. 
Requires:  DOS  2.0  or  later;  128K 
RAM;  CGA  or  EGA.  Blue  Lion 
Software  Corp, , P.O.  Box  650. 
Belmont.  M A 02 1 78;  (6 1 7)  876- 
2500, 
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GAMES 

1 

Cribbage  Master 
Stands  Ready  to 
Play  or  Teach 


BY  CATHERINE  D.  MILLER 

Cribbage  is  one  of  my  favorite 
two-player  card  games,  but  I 
can't  always  find  an  opponent. 
As  long  as  I'm  near  my  PC, 
Cribbage  Master  is  ready  to 
challenge  me  to  a rousing  game. 

There  are  three  ways  you  can 
play:  Solitaire.  Duplicate,  and 
Game  Challenge.  Game  Chal- 
lenge gives  you  an  opportunity 
to  play  the  master.  You  select 
the  level  of  difficulty  and  decide 


if  you  want  Cribbage  Master  to 
score  for  you.  This  is  where  I 
found  a great  cribbage  oppo- 
nent. 

Solitaire  lets  you  go  through 
one  deck,  the  crib  is  always 
yours,  and  you  try  to  beat  121 
points.  It's  nearly  impossible  to 
win  and.  compared  with  Game 
Challenge,  it's  boring. 

Not  only  is  Cribbage  Master 
a worthy  opponent,  it's  also  a 
great  teacher.  The  on-line  man- 
ual includes  a section  entitled 
“The  Rules  of  Cribbage.  " 
which  contains  information 
about  the  game  gleaned  from 
ten  expert  sources.  The  crib,  the 
play  (which  is  not  included  in 
Cribbage  Master),  and  scoring 
are  discussed  in  detail.  And  two 
of  the  five  play  options  are  de- 
signed to  turn  even  the  most  in- 


experienced beginners  into  ex- 
perts in  a short  time. 

The  Discard  Master  and  Dis- 
card Query  both  help  you  im- 
prove your  discarding  skills. 
Choosing  the  best  two  cards  to 
discard  to  the  crib  is  probably 
the  most  important  talent  need- 
ed by  cribbage  mavens.  In  addi- 
tion to  keeping  the  best  possible 
hand,  you  must  consider  wheth- 
er the  crib  is  yours  or  your  oppo- 
nent's. 

I especially  liked  the  Discard 
Master  as  a learning  tool.  After 
you  choose  discards,  the  Dis- 
card Master  tells  you  which  are 
the  best  discards  for  your  hand. 
You  are  given  a discard  effec- 
tiveness score  from  0 to  1.0, 
with  1 .0  being  the  most  effec- 
tive. Because  you  can  choose 
whether  you  want  the  crib  to  al- 
ways be  yours,  to  always  be 
your  opponent’s  or  to  alternate 
between  you  and  your  oppo- 
nent. you  can  work  on  improv- 
ing specific  discarding  skills. 

Discard  Query  lets  you 
choose  your  hand.  After  you 
pick  discards,  it  tells  you  which 
are  the  best  and  gives  you  an  ef- 
fectiveness rating. 

About  the  only  thing  1 
missed  was  “pegging"  on  the 
cribbage  board. 

List  Price:  Cribbage  Master, 
$39.95.  Requires:  I28K  RAM. 
Copy  protected.  Silversoft,  2150 
Spruceway  Ln..  Ann  Arbor.  Ml 
48103;  (313)  936-1106. 
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IF  SPEAKEASr  DOESN’T  HELP 
SOLVE  YOUR  PROBLEMS  WITHIN 


WE’LL  RETURN  YOUR  PAYMENT. 


Find  solutions  to  your  toughest  mathematical  problems  with  a 60-day  guaranteed 
monqr-back  trial  of  the  proven  Speakeasy  software  system. 

Speakeasy  brings  together  the  tools  you  need  to  prepare  data,  test  hypotheses  and 
create  models.  It  combines  useivoriented  commands,  natural  mathematical  notation, 
flexibility,  extendability,  and  offers  a wide  variety  of  graphics  capabilities. 

The  Speakeasy  qrstem  is  successfully  solving  problems  for  thousands  of  financial 
analysts,  scientists,  engineers,  and  economists  throughout  the  world.  It  operates  on 
all  IBM  and  compatible  microcomputers,  and  is  available  todays 

Rest  easy  with  Speakeasy.  Return  the  coupon  below  or  call  (800)  227-1209  for  ^ 
complete  details! 


STRATEGIC  INFORMATION 


80  Blanchard  Road 
BarUagton,  MA  01603 
(800)  287-1809 

In  Massachusetts,  call  (617)  873-8500 
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Top  Guns:  4 Joysticks 
on  the  Job 


BY  MITT  JONES 
In  a state  of  near-hypnotic  con- 
centration. your  body  pinned  to 
the  seat  of  an  F-16  by  the 
screaming  force  of  matter-melt- 
ing jet  engines,  you  slice 
through  the  blue  that  separates 
you  from  a fleeing  MIG.  Sud- 
denly. the  MIG  turns,  banking 
dangerously  back,  and  you  fran- 
tically grope  for  the  controls. 
Left  Cursor,  Up  Cursor.  . . 


My  favorite  of  the  bunch  is 
the  CH  Products  Mach  111. 
Though  fairly  small,  the  Mach 
III  is  sturdy  and  responsive,  and 
I was  able  to  eliminate  drift  with 
little  effort.  The  lever  is  small 
enough  to  control  easily  but 
large  enough  not  to  cramp  your 
fingers. 

My  second  choice  was  the 
Gravis  MKVI — the  only  Joy- 
stick of  the  four  with  a pistol- 
grip  lever.  The  MKVI  is  also  the 
only  one  that  lets  you  adjust  the 
lever  tension  and  interchange 
the  functions  of  the  three  but- 
tons. 

The  Kraft  Systems  Premium 
Joystick  gives  a snappy  feel, 
and  I prefer  its  button  placement 
over  that  of  the  other  three  joy- 


Larpf  joysticks  are  most  appropriate  forflipht  simulations:  smaller  handles  work  best 
with  maze-based  games. 


If  you  limit  your  PC  recrea- 
tion to  board  games,  text  adven- 
ture games,  or  other  genres  that 
stress  thought  over  action,  it's 
easy  to  stay  at  one  with  your 
keyboard.  But  if  more  visceral 
pursuits  relax  you,  you  won't 
gel  far  without  a joystick.  Ac- 
tion games  such  as  Flight  Simu- 
lator, Jet,  and  Defender  are  eas- 
ier and  much  more  fun  with  a 
joystick. 

Of  the  four  joysticks  we  test- 
ed, each  has  one  button  atop  the 
lever  and  two  on  the  base,  each 
has  switches  that  determine 
whether  or  not  the  lever  bounces 
back  to  its  neutral  position,  and 
each  has  trim  adjustments  to 
eliminate  unwanted  drifting. 


sticks.  But  the  lever  is  too 
thin— even  for  my  relatively 
small  hands.  1 also  wasn't  able 
to  eliminate  horizontal  drift. 

My  least  favorite  of  the  four 
was  the  Wico  Computer  Com- 
mand. There  was  too  much  play 
in  the  lever,  making  objects  dif- 
ficult to  control. 

List  Price:  Mach  III  Joystick, 
$54.95.  Requires: Gameport.  CH 
Products,  1225  Stone  Dr..  San 
Marcos.  CA  92069;  (619)  744- 
8546. 
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List  Price:  Gravis  MKVI  Analog 
Controller,  $54.95.  Requires: 
Game  port.  Advanced  Gravis 
Computer  Technologies  Ltd.,  6894 


Palm  Ave.,  Burnaby,  B.C.. 
Canada  V5J  4M3;  (800)  633-8558. 
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List  Price:  Kraft  Systems  Premium 
Joystick.  $49.95.  Requires:  Game 
port.  Kraft  Systems.  450  W. 
California  Ave. , Vista.  CA  92083; 
(619)724-7146. 
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List  Price:  Wico  Computer 
Command.  $34.95.  Requires: 
Game  port.  Wico  Consumer 
Division , 6400  W.  Gross  Point  Rd . , 
Niles.  IL  60648;  (800)  323-4258. 
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EDUCATION  I 


Mentor:  Sharpening 
Tour  IQ 


BY  NEIL  J.  RUBENKING 

Every  day  new  programs  ap- 
pear. offering  to  unleash  the 
powers  of  artificial  intelligence. 
Mentor  offers  exercises  de- 
signed to  improve  your  own  nat- 
ural intelligence. 

Mentor  offers  a barrage  of 
tests  for  you  to  practice  on.  No 
records,  no  reports,  no  compari- 
sons— the  results  are  just  for 
you.  For  example,  in  the  Tone 
Memory  test,  the  computer 
plays  a short  tone,  then  has  you 
adjust  another  tone  until  it's  the 


same  as  the  tone  you  remember. 
Another  test  involves  counting 
objects  that  quickly  flash  onto 
the  screen.  There  are  as  many  as 
20  or  30  objects,  shown  for  just 
a few  seconds.  It  surprised  me, 
but  with  practice  I was  able  to 
count  that  many. 

In  all,  there  are  13  psycho- 
metric tests  under  the  headings 
Memory,  Reaction.  Coordina- 
tion, and  Perception.  Mentor 
will  also  plot  your  biorhythm 
cycle,  if  you  like. 

The  IQ  lest  in  the  program  is 
not  the  standard  Stanford-Binet, 
but  it  works  well  on  the  comput- 
er. The  questions  do  fall  into 
categories,  though,  and  it's  pos- 
sible to  learn  the  trick  to  a whole 
category.  Also,  you  can  get  the 
exact  same  test  again.  Howev- 
er. the  author  says  he  plans  to 
add  new  datafiles. 

People  sometimes  justify 
playing  computer  games  with 
notions  like  “It's  good  for  my 
hand-eye  coordination"  or 
“Solving  the  puzzles  in  these 
games  helps  me  to  be  creative. ' ' 
But  Mentor  is  made  specifically 
for  these  purposes — no  excuses 
required. 

List  Price:  Mentor,  $49.95. 
Requires:  256K;  DOS  2. 1 or  later; 
CGA  or  EGA.  Copy  protected. 
Heuristic  Research  Inc.. 

Intelligence  Architects.  31 12-A 
W.  Cuthben  Ave.,  Midland.  TX 
79701 ; (800)  443-7380;  in  Tex. , 
(915)694-5936. 
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Our  Policies  and  Procedures; 


• NO  FVeight  Charge  for  UPS  Ground! 

• NO  Surcharges  on  Credit  Card  Use! 

• TOLL  FREE  Customer  Service! 
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The  Marriage 
Counselor:  Software 
for  the  Rough  Spots 

BY  BILL  MACHRONE 

Ic's  time  to  undo  the  damage. 
The  PC  has  been  blamed  for  too 
many  strained  marriages  where 
one  spouse  sees  nothing  but  the 
back  of  the  other's  head  all  eve- 
ning. Can  your  computer  help 
put  things  right?  Too  many  of 
the  supposed  self-help  pro- 
grams are  really  games  with  the 
added  gloss  of  some  media 
star's  smiling  visage. 

The  Marriage  Counselor 
rises  above  archness  and  game 
software  by  applying  well- 
founded  psychological  princi- 
ples to  one  of  the  most  belea- 
guered institutions  of  our  age. 
You  and  your  spouse  start  by 
completing  an  on-screen  ques- 
tionnaire that  covers  age.  previ- 
ous marriages,  number  and  ages 
of  children,  and  other  factors 
that  could  affect  a relationship. 

It  then  asks  each  spouse  to 
agree  or  disagree  with  a large 
number  of  questions  dealing 
with  attitudes  toward  money, 
sex,  children,  aspects  of  your 
relationship,  love  and  affection, 
and  the  way  you  sfiend  time  to- 
gether. The  sheer  volume  of 


questions  tends  to  break  down 
resistance  to  the  process. 

As  you  might  expect,  The 
Marriage  Counselor  tallies 
your  responses  and  offers  help- 
ful advice  accordingly.  But  it 
goes  beyond  the  expected  by 
comparing  your  responses  with 
a large  base  of  responses  from 
married  couples.  Rather  than 
preaching  right  and  wrong,  it 
guides  you  to  what  is  normal  in 
a happy,  healthy  relationship. 

My  only  quibbles  with  The 
Marriage  Counselor  were  aes- 
thetic. The  questions  are  all  in 
capital  letters,  a jarring  counter- 
point to  the  low-key.  consulta- 
tive nature  of  the  product.  You 
might  object  to  the  computer  re- 
ferring to  itself  as  “1"  in  the 
consultative  portion,  but  you 
can  easily  overlook  such  self- 
awareness  once  you  become  in- 
volved with  the  process. 

The  Marriage  Counselor  is  a 
serious  effort.  As  the  blurb  on 
the  manual  says,  “If  your  mar- 
riage is  good,  this  can  make  it 
better.  If  bad,  it  may  save  it." 
Get  a copy  for  your  favorite 
computerphile  or  computer 
widow  and  find  out. 

List  Price:  The  Marriage 
Counselor,  $49.95.  Requires: 
256K  RAM;  monochrome  or 
graphics  monitor.  Not  copy 
protected.  Human  Perspectives 
Inc.,  230 N.  Pine  St.,  Gardner,  KS 
66030;  (800)  542-3466. 
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Ken  Uston’s  Professional  Blackjack"  j casino  pame  accommiHfales  up  to  seven 
players  who  can  he  controlled  hy  the  user  or  the  computer. 


Professional 

Blackiack: 

Counting  to  Win 

BY  ROBERT  BARNETT 

Don't  buy  Ken  Uston's  Profes- 
sional Blackjack  if  you're  look- 
ing for  a harmless,  inexpensive 
way  to  enjoy  the  game  of  black- 
jack. 

To  Ken  Uston,  a professional 
gambler  who  proudly  boasts  of 
his  banishment  from  a variety  of 
casinos,  blackjack  isn't  a game, 
it's  a profit-loss  situation.  And 
this  program,  based  on  his  meth- 
ods, is  a serious,  rigorous  tutorial 
chock-full  of  strategies  designed 
for  improving  the  odds  in  Atlan- 
tic City.  Las  Vegas,  Monte  Car- 
lo, or  any  casino  where  they’ll 
accept  your  money. 

Professional  Blackjack's 
manual  presents  four  increas- 
ingly sophisticated  systems  for 
playing  blackjack,  starting  with 
Basic  Strategy,  a table  that  will 
yield  what  Uston  considers  to  be 
the  best  playing  decision  based 
on  your  hand  and  the  dealer's  up 
card. 

Then,  after  mastering  two 
intermediate  systems,  you  can 
learn  The  Uston  Advanced 
Point  Count.  In  addition  to  hav- 


ing Basic  Strategy  down  cold, 
you  must  maintain  a running 
card  count  with  Uston’s  own 
point-counting  method,  esti- 
mate what  percentage  of  play- 
ing cards  has  been  used,  and  po- 
sition your  feet  in  one  of  eight 
positions  to  keep  track  of  24 
aces  in  six-deck  play.  Uston  has 
you  use  your  feet  so  you  don't 
have  to  mentally  juggle  both  the 
ace  count  and  the  card  count. 

After  learning  each  strategy 
from  the  instruction  manual, 
you  practice  drills  on  the  PC 
where  random  hands  are  dealt 
and  you  decide  what  course  of 
action  to  take,  getting  beeped  if 
you  opt  for  a move  contrary  to 
what  you  learned.  Finally,  to 
put  your  new  skills  into  prac- 
tice, you  can  play  an  actual 
game,  which  will  simulate  the 
rules  at  a casino  of  your  choice. 

The  elaborate  strategies  take 
time  to  learn,  but  the  software 
and  manual  are  lucid  and  friend- 
ly. What  might  dampen  your  in- 
terest in  Professional  Black- 
Jack,  though,  is  that  it  runs  only 
on  DOS  1 .0  or  2.  jr;  the  manu- 
facturer says  the  program’s 
source  code  will  be  modified  to 
accommodate  IX)S  3..r. 

List  Price:  Ken  Uston's 
Professional  Blackjack,  $69.95. 
Requires:  128K  RAM.DOS  I.Oor 
2.  X.  Brown  Bag  Software,  2155  S. 
Bascom  Ave..  #i  i4,  Campbell, 

CA  95008;  (408)  559-4545. 
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WHY  NOT  GIVE 
PC  MAGAZINE  AS  A GIFT? 


A subscription  to  PC  Magazine  is  a gift 
that  will  bring  your  colleagues,  friends 
or  clients  important  information  about 
products  to  help  them  make  the  most 
effective  product  selections  for  their 
IBM/MS-DOS  standard  system. 

Every  issue  will  bring  them  compre- 
hensive comparative  product  evalua- 
tions based  on  testing  in  the  PC  Labs, 
the  publishing  industry’s  only  testing 
laboratory  for  IBM  and  compatible  PC 


hardware  and  software.  Plus,  they’ll 
learn  about  short-cut  routines,  applica- 
tions and  power  tips  to  help  them  work 
smarter  with  their  system. 

PC  Magazine,  the  one  business  gift 
that’s  right  to  give  all  year  long!  Act 
today  and  give  one  year  (22  issues)  of 
PC  Magazine  for  only  $29.97 — a saving 
of  54%  off  the  regular  single-copy  price 
of  $64.90. 


MAGAZINE 


Please  send  PC  Magazine 
for  one  year  to: 

Mr.Mrs.Ms 


Company_ 
ress 


P.O.  BOX  51524 


City_ 

Slaie_ 


-Zip> 


Please  send  gift  card 
from: 

Mr.Mrs.Ms 

Company 

Address 


■n 


City_ 

Stale_ 


_Zip_ 


□ Bill  me  for  $29.97  □ Payment  for  $29.97  enclosed 
CALL  Charge  my:  □ AmEx  □ Visa  □ MasterCard 

TOLL-  ^“"*No 


_Exp.  Date_ 


Add  $22  per  year  for  postage  outside  USA.  US  currency  only.  Please  allow  up  to  60  days  for  delivery  of  first  issue. 
Basic  annual  subscription  price  is  $39.97. 


L 


1-800-852-5200  FOR  FAST  SERVICE 
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After  Hours 


PERSONAL  FINANCE 


Quicken,  the  Checkbook  Manager, 
Does  One  Thing  and  Does  It  Well 


Quicken’s  check-erury  screen  is  a perfect  analogue  of  a printed  check . 
Enter  the  payment  ant/ Quicken  spells  it  out  automaiically  on  the  line  below 


BY  BILL  HOWARD 
Most  personal  finance  programs 
suffer  from  the  Swiss  Army 
knife  syndrome.  They  try  to  do 
a little  bit  of  everything:  budget- 
ing, financial  planning,  graph- 
ing, expense  analysis,  check 
writing,  sometimes  even  figur- 
ing your  personal  net  worth  and 
household  inventory.  They 
wind  up  doing  nothing  very 
well,  except  gobbling  up  your 
lime.  While  a finance  program 
that  puts  your  financial  house  in 
order  would  be  worth  an  extra 
— 

AFTER  HOURS 
INDEX 


QUICKEN 

A better  way  to  print  checks 
THEMARRI.AGE 
COUNSELOR 
Toward  more  perfect  unions 
KEN  USTON’S  PROFES- 
SIONAL BLACKJACK 
Playing  with  the  odds 
JOY  STICKS 
A roundup  of  lop  guns 
TICKET  TO  PARIS 
A budget  tour 
MENTOR 
Minding  your  IQ 
CRIBBAGE  MASTER 
Play  or  learn 


hour  or  two  a month,  it’s  unlike- 
ly — no,  impossible — that  a 
computer  can  change  human  na- 
ture. If  you're  not  already  orga- 
nized. don't  look  for  salvation 
on  a floppy  disk. 

The  very  best  personal  fi- 


nance program  may  well  be  the 
one  with  the  fewe.sl  bells  and 
whi.stles:  Intuit's  $49.95  Quick- 
en, which  writes  checks  and 
balances  your  account.  Period. 
Quicken  is  ideal  for  home  PC 
users  who  write  at  least  20 
checks  a month  and  for  small 
businesses  that  don't  have  an 
accounting  program  with  a 
check-writing  module. 

The  main  screens  resemble  a 
blank  check  and  a checkbtwk 
register.  To  write  a check,  you 
type  in  the  payee  and  the 
amount.  There’s  room  for  a 
five-line  address  and  a 26-char- 
acier  memo.  Quick  •«  can  mem- 
orize recurring  checks,  with  or 
without  fixed  payments:  type 
“cit".  hit  the  F5  spelling-com- 
pletion key.  and  Quicken  fills  in 
your  $332. 16  monthly  car  pay- 
ment to  Citibank,  the  bank's  ad- 
dress, and  today's  dale. 

You  can  get  on-screen  or 
printed  reports  of  the  entire  reg- 
ister or  of  groups  of  items,  such 
as  every  entry  with  the  word 
“medical"  in  the  memo  line. 
You  also  can  transfer  every- 
thing or  just  selected  items  to 
/-2-i  with  a $15  transfer  utility. 

Nice  touches  abound. 
Quicken  doesn't  care  about  a 
dollar  sign  or  comma  in  an 
amount;  most  programs  blanch 
if  you  type  “S3. 595."  To 
change  the  dale,  move  to  the 
dale  field  and  overwrite  today's 
dale,  or  hit  the  Plus  or  Minus 
keys  to  move  a day  at  a lime. 
You  can  post  handwritten 
checks  directly  to  the  register. 

Drawbacks?  Quicken  suffers 
from  loo  many  beeps  and 
boops,  with  no  way  to  turn  off 
the  audio.  There’s  no  safe,  con- 


venient place  to  write  your  ac- 
count number  (department 
store,  not  bank)  on  checks.  Pul 
it  on  the  memo  field  and  you 
don't  have  much  room  fora  use- 
ful memo;  put  it  in  the  address 
area  and  anybody  who  looks  at 
the  window  envelope  has  your 
MasterCard  number. 

Most  users  will  find  Quicken 
saves  lime  and  brings  a modi- 
cum of  sanity  to  bill-paying  and 
check- writing.  The  more 


checks  you  write,  the  more 
you'll  find  it  a handy  tool. 

List  Price:  Quicken.  $49.95; 
checks.  $39.95  for  500;  window 
envelopes.  $29.95  for  500;  Lotus 
transfer  utility.  $15.  Requires: 
l92KRAM;DOS2.0or  later; 
printer.  Not  copy  protected.  Intuit. 
540  University  Ave..  # 50,  Palo 
Alto.  CA  94.T0 1 ; (800)  624-8742;  in 
Calif..  (800)468-8481. 
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Picking  Up  the  Correct  Check 


Before  you  figure  out  the  cost  of  paying  your  bills  with 
Quicken  or  some  other  check-printing  program,  factor  in  the 
cost  of  the  checks. 

Sticking  a single  check  into  a printer  is  impractical:  the 
printer  can’t  get  a grip  to  properly  push  it  through . 

Checks  printed  on  tractor-feed  paper  are  available  from 
Intuit  or  through  most  check  printers  (some  banks  will  place 
the  order  for  you).  Quicken  can  be  adjusted  to  print  on  any 
standard  roll  of  checks.  And  banks  will  accept  just  about  any 
reasonably  sized  check;  all  they  want  to  see  is  an  account 
number  printed  in  MICR  (magnetic  ink  characters). 

At  8 cents  per  check  and  6 cents  per  window  envelope,  it 
will  cost  several  limes  what  you  pay  for  personal  checks,  but 
that's  not  out  of  line  with  what  banks  charge  for  business 
checks.  If  you  buy  your  checks  from  a check  printer,  make 
sure  you  can  gel  window  envelopes  of  the  proper  size:  it 
doesn't  make  sense  to  print  your  own  checks  and  then  have  to 
addre.ss  the  envelopes  separately.  — Bill  Howard 
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LaundiOf  Our 
New  Flagship: 

Customizable,  Expandable,  and  Responsive  CROSSTALK* Mk. 4. 
It  takes  a powerful,  flexible  PC  communications  program  to  cut 
through  the  sea  of  incompatible  systems  you  face  today. 
CROSSTALK*  Mk.  4 has  what  it  takes.  More  protocols  — 

X.PC.  XmtKlem.  Kermit.  and  our  own  CROSSTALK.  More 
terminal  emulations,  including  complete  IBM  3101.  DEC 
VT-  lOO.  and  TeleVideo  900  series.  Concurrent  com- 
munications capability  — up  to  1 5 sessions.  Error 
checking  at  high  speeds.  Beginners  can  u.se  the 
simple  menus,  a clear  help  .system,  and  prepared 
script  files  that  help  extract  data  from  many 

information  utilities.  Experts  can  use 
powerful  command  programming 
language  to  create  extensive,  customized 
' scripts. ' ' A unique  modular  architec- 
ture means  we  can  quickly  add  new 
capabilities  by  phone.  So 
CROSSTALK  Mk.  4 may  be  the 
launch  of  more  than  just  today’s 
standard  in  PC  com- 
munications. It's  probably 
tomorrow's  as  well. 

CRO^UALK 


COMMUNICATIONS 

VJL/ 

IbOltdl  CommunlcAiions  AvmkmU's  Iib. 
KXHlHoUimil)  WimnLs  IMrkwAy 


Mtnutacturing  Comptny.  Inc. 


Dianwni' 


GUITIS 


DIAMOND  SP-1 

SivPci>*d.  odopi*  to  dupt^x  outlet;  • 6 Outlets.  15  Ampi  Totot  125 
Mont.  1875  Watts  > Ope^ng  Temperoture.  -40*C  to  + 85*C 

• Peak  ^iise  Power  Dissipotion  fa  25*C.585.000W  for  20  ^ 

Mtero  Sec  • Maximum  Clomping  Voltoge  m Test  Current  ■ 
50A  (8r20  Mtao  Sec ) 340V  Clomplra  Occurs  line  to  Llrje  W 
(l^moi  Mode)  ond  Line  to  Ground  (Common  Mode)  1 

• Clomping  Response  Time:  1 Nanosecond  (1  x 10-9  sec  ) 1 

• Dielectric  lest  3000VAC  60  Sec.  •Forword  Surge  Rating 

25*C.  1440  Amps  tor  • 1/120  See . Lifetime  lA^anty 

Retoil  $49.95 


RUBY  SPF-2  $wttcned:EMl-Rfi  filtered,  plugs  Into  duplex  outlet:  6 ft 
power  cord.  Built-In  Circuit  Breoker  ^ 6 Outlets.  15  Amps  Total  125  Volts.  1675 
Wotts  • Operating  Temperature  -40‘C  to  * 85*0  Peak  Pulse  Power 
Dlssipotlon  (a  25*0. 5d5.0IXIW  for  2o  Micro  Sec.  • Maximum  Ctampir>g 
Vdti^  (a  Test  Current  50A  (6/20  Mtcro  Sec.)  340V  Ciompir^g  Occurs  Lir>e 
to  Line  (Normoi  Mode]  ond  Line  to  Ground  (Common  Mod^  'Clomprng 
Re«>onse  Time  1 fMnosecortd  (1  x 10-9  sec.)  • Dielectric  Test  3000  VAC 
60  ^ • Fonvord  Surge  Rating  (a  2S*C.  1440  Amps  for  1^20  Sec. 

• Mode  Noise  Protection;  Normal  ond  Common  Mode*  Noise  Reiection 
Freouency;  150KHZ-30MHZ  '-*Attenuotion  508-5606. 

Lifetime  Worronty 

Retail  $89.95  ^ 


ed  «OperattrM  Temperoture. 

•40X:  to -f  85*C  • Peak  Pulse  Power 
Dissipation  (<i  25*C.  565.000Wfor 
20MicroSec.*MaximumClamping 
Voltoge  r<f  Test  Current  50A  (8/20 
Micro  Sec  )340VCiomplng  Occurs  Line 
to  Liiw  (Normoi  Mode)  ond  Line  to 

i Ground  (Common  Mode]  • Clomping 
Response  TirT>elNanosecor>d  (lx  10- 9 
sec  )*D»eiectnc  Test  3000 VAC  60  Sec  ^ 

• Forward  Surge  Rating  /•!  25'C.  1440  Amps  for  i 
1/120  Sec  • Mode  Noise  Protection-  Notmoi  or>a 
Common  Mode  • Noise  Rejection  Frequency 
lS0KHZ-30MH2*Attenuanon  506-5m. 
Lifetime WarionN  |v.^u<7QQ*; 


Resporxse  Time  1Nor>osecond(1x10-9tec)*Dietec- 
ticlest  3000VAC60Sec  « Forword  Surge  Rating 
0 25*0. 1440  Amps  fCM  1/120  Sec . Lifetime  Warranty 

emi  $59.95 


AN  Curtis  Surge  Protectors  meet  or  exceed  IEEE  stondords 
567-1980  Giede  for  Surge  Vottoges  m AC  Power  Circuits 


The  Ones  To  Ask  For 


Curtis  Electronic  Surge  Protectors  are  built  to 
provide  surge  protection  for  any  microcompLjter 
for  a lifetime.  Constructed  with  precision,  Ljsing 
odvonced  semiconductor  technology,  the  Curtis 
Jewels  prevent  damage  to  microcomputer  sys- 
tems and  date  from  powerline  overvoltoge 


"surges,  spikes  and  glitch6i.''Surge  protection  from 
the  CLjrtis  Jewels  is  your  guarantee  of  the  best  line 
of  defense  tor  your  valuable  hardware  and  data, 
at  a price  that  won't  shock  you.  Get  your  computer 
the  protection  it  deserves  with  Curtis  — the  experts 
in  accessories. 


@ ® 


Curtis  products  are  available  nationally  from  leading  Dealers,  Distributors,  and  Retail  Chains. 

In  Conoda:  Micro-Computer  Products,  P.O.  Box  235,  Ajox,  ONT,  Conodo  L1S  3C3,  (416)  427-6612 

For  the  Curtis  dealer  nearest  you  call  (603)  924-3823 

Lifetime 
Warranty 


Menufacturtng  Company.  Inc. 


C-1 


CUITIS 

305  Urrlon  Street,  Fteterborough,  NH  03458 


